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KEY WEST, FLORIDA 

EXECUTIVE SUMMARY 

Introduction 

ADTECHS is tasked to produce a feasibility and inspection study evaluating 

the three Environmental Conwol Products, Inc. incinerators for possible modification relative 

to Florida State Department of Environmental Protection (FDEP) Emissions Standards. The 

study seeks to address each of the following items and criteria: 

Item 1: The best method to meet the particulate matter emission standard 

of 0.08 grains per dry standard cubic foot of flue per hour. 

Recommend: The replacement of the current burners with new burners that 

can control and limit the amount in air introduced into the 

burning chamber js a necessary f i t  modification for all cases. 

Following a test of the performance of the recommended new 

burners, a wet scrubber addition might then also be a necessary 

addition to satisfy this relaxed FDEP standard. 

Item 2: The best method to meet the particulate matter emission standard 

of 0.02 grains per dry standard cubic foot of flue gas per hour. 

Recommend: Following the burner replacement and test recommendations 

noted above, the addition of a dry electrostatic precipitator type 

off gas treatment system might be necessary to meet the current 
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FDEP standard depending on how effective the burner 

modification is in improving combustion efficiency. 

Criteria: The study basis is 1000 pounds per hour rather than the 1600 

pounds per hour rating of the units. 

Recommend: Rate of feed considerations are subordinate to burner efficiency 

in meeting FDEP standards. ADTECHS' recommendations 

concentrate on improving burner efficiency while 

accommodating expected range of feed rate. 

Criteria: Following the recommendations of this study would result in all 

other emission standards of FDEP being met in addition the 

particulate matter emission standard, and in no case would 

following the recommended modifications to these incinerators 

result in worse performance. 

Item 3: Condition of the existing semi-automatic loaderdfeeden. 

Recommend: The inspection found no compelling evidence which would 

otherwise support a recommendation to replace or modify the 

existing semi-automatic loaderslfeeders. The evidence is that, by 

inspection, the equipment is highly maintained and in an 

excellent working condition. 

Item 4: The study estimates costs relative to recommendations. 
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Item 5: The study evaluates the existing electrical system supply and 

building structure relative to recommendations. 

Recommend: The existing electrical motor control system which supports the 

incinerator complex is found to have excess capacity and would 

be able to accommodate new burners and the addition of off-gas 

treatment systems as necessary. The structural capacity of the 

incinerator foundation system and the structural capacity of the 

poured in place concrete roof are found to be of sufficient 

capacity to accommodate the anticipated loads associated with 

the range of gas treatment systems that might need to be 

installed. In short, no major impact on either electrical or 

structural systems is anticipated, 

Findings 

The three incinerator units and their supporting systems are all in excellent 

physical condition. There are no obvious signs of deterioration or malfunction, therefore 

there is no need to replace these units. Replacement of the incinerators would not 

necessarily achieve regulatory compliance. There are no barriers or difficulties anticipated in 

executing any of the recommendations (modifications) made by this study. 

An important finding is that, due to the configuration and operation of the 

burners, especially in the lower chamber of each unit, it is difficult if not impossible to 
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maintain a proper overall burning condition. The absence of maintaining a "controlled air" 

combustion configuration is seen as the major contributor to the overall lack of compliance 

with particulate emission standards. The absence of an ability to control and especially to 

limit the amount of air entering the lower chamber as a result of continuous blower operation 

associated with the burner is highly suspect as the leading cause of emission problems. This 

condition has the effect of not allowing the "starved air" portion of the incinerator to 

function. The resulting incomplete volatization of material, (probable entrainment of particles 

and tendency to air quench the temperature in the lower chamber) would substantially 

contribute to the unexpectedly large particulate discharges noted in previous tests. 

Recommendations 

A step-wise approach to making modifications necessary to achieve 

particulate emission compliance is recommended. The first step of the recommendation is to 

replace the burners with a type that allows for the explicit control of incoming air. Burner 

and control replacement is recommended recognizing that direct modification of the existing 

burners to add air-flow modulation control to the blowers is an option. Moreover, it is known 

that converting from utilizing #2 oil to LPG or natural gas as a fuel would also reduce 

particulate emissions. While conversion to LPG or natural gas should be considered, the 

associated direct reduction in particulate emissions would not be sufficient to bring the units 
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into regulatory compliance. Oxygen and temperature monitoring should also be available to 

the operators for proper operation (i.e. burners and controls). 

The next step is to re-test the units with new controlled air burners in place. 

The outcome of that test should demonstrate a dramatic improvement in particulate emissions 

and may even result in compliance with FDEP standards especially if the new 0.08 grains 

value is adopted. 

A properly operated controlled air incinerator should easily be able to meet the 

0.08 grain standard. By properly operated it is meant that there is "starved air" conditions in 

the lower chamber, "excess air" in the upper chamber, maintenance of the recommended 

temperature in each chamber, maintenance of the recommended residence time in the upper 

chamber and maintenance of the recommended feed rate. The operators on site are well 

trained and knowledgeable in all of these issues, the missing element is the physical ability to 

monitor and control the chamber to the necessary parameters. 

The proposed test should also include an analysis of particulate size 

distribution, (since it is generally known that some gas treatment systems have different 

removal efficiencies for different particulate sizes). 

As there are no known ways to exactly predict the performance of burning 

configurations of the type and size of these incinerators, it may be necessary to take a final 

step to add a flue gas treatment system. This final step is recommended only when the 
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burner replacement and control improvements are shown to be insufficient to comply with 

FDEP standards. 

As noted above, depending on how close the post burner replacement test 

results are to compliance with FDEP standards, and depending on an analysis and review of 

the particle size distribution, either a wet scrubber or a dry electrostatic precipitator gas 

treatment system would be appropriate. 

An electrostatic precipitator would probably be an appropriate recommendation 

should the particles prove to consist of a significant amount of very small size distribution. 

Otherwise, a wet scrubber type gas treatment system would be more effective, and nominally 

less costly, (should the particle size distribution be dominated by mid-range values). In any 

case, the ultimate decision to select one or another type of gas treatment system would rest on 

a careful evaluation of manufacturers data for removal efficiencies against the tested values of 

particle size distribution. The existing staff appear to be knowledgeable and capable of 

making this type of evaluation should it become necessary. 

This step-wise approach is recommended in either case relative to the potential 

of the FDEP to reduce the particulate emission standards. 

Cost Summary (materials, labor, and equipment) 

Burner replacement with fill  control capabiIity costs $92,672.00 
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A wet scrubber system costs $857,302.00 and would provide basic removal 

capabilities. 

A dry flue gas treatment would be more effective than wet scrubbing costs 

$1,147,281.00 if electrostatic precipitation is utilized. 

A new replacement unit of the same type with wet scrubber treatment would 

cost $1,620,775.00 while a cyclone type incinerator with electrostatic precipitation would cost 

These cost estimates do not represent firm manufacturers quotes (see cost 

estimate methodology). 
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EXISTING CONDITION DESCRIPTION

Lowell Snow and Tadashi Nakashima conducted a site visit to the Harry S .

Truman Animal Import Center (Import Center) located in Key West Florida on November 16

and 17 19994 to visually inspect the three Environmental Control Products, Inc . Model T-

2000 controlled air incinerators . These units are rated at 1600 pounds per hour operate

using number 2 diesel fuel and are designed to incinerate Type 0 and Type 4 biological

wastes . The units do not now have any type of off gas treatment system .

The units were placed in service in 1979 and except for intermediate down

time between burnings, maintenance, routine refractory replacement and such, have been in

continuous service since that time. There initially were plans for four incinerators at this site,

but only three were installed . The units are considered to be large in capacity, (there has yet

to be an occasion for all three units to be at capacity at the same time) .

By definition, Type 0 wastes are typically 8500 BTU/# trash consisting of a

mixture of highly combustible waste, such as paper, cardboard, wood and floor sweepings

from commercial and industrial activities . Type 0 may contain up to 10% by weight of

petrochemical waste, 10% moisture and 5% non-combustible solids .

10
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Type 4 wastes are typically 1000 BTU/# human and animal remains consisting

of carcasses, organs, and solid organic wastes from hospitals, laboratories, abattoirs (from

animal pounds and similar sources) . Type 4 wastes may contain up to 85% moisture and 5%

non combustible solids .

The materials historically fed to these incinerators and will continue to be fed

are class Type 0 and Type 4 respectively .

The primary function of the incineration of animal bedding and the occasional

function of incineration of animal carcass is necessary to support the Import Center's

activities . The large capacity is reportedly due to an originally perceived need to

accommodate a significant outbreak of disease in a large herd of imported animals. This

need may still be an Import Center requirement, but it should be noted that an outbreak of

this kind would challenge the capacity of these units and has fortunately not occurred . The

units under present use conditions appear to have excess capacity .

This study has developed five areas of inspection and discussion . Each of

these areas and the corresponding observations are presented below :

1 .

	

The Current Regulatory Basis of the Units

Status of the current license

The units are currently licensed to operate in the State of Florida under a

Department of Environmental Regulation Permit to Operate Air Pollution Source(s) . (A copy

11
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of FDEP Standards for stationary sources is attached as Appendix B). It is well known by 

the FDEP that the units to not meet standards for particulate emissions. Typically, the FDEP 

would receive a request for a variance from an operator who was unable for what ever reason 

to comply with the standards but who had compelling reasons to continue to operate. 

In the case of these incinerators, it is reported in discussion with Mr.Michae1 

Hewett of FDEP, that correspondence between the Import Center and the then head of 

FDEP in the 1991 time frame exist to the effect that some allowances are made so that the 

Import Center may continue to perform its important and necessary work including operation 

of these incinerators. It is also reported that this allowance does not carry the force of a 

variance but does recognize the special needs of the Import Center and recognizes the 

ongoing efforts to fund and execute a remedy to the particulate emission problem. 

There is an expectation that the US EPA will complete rule-making that may 

affect the FDEP standards in the future. This follows from a recent effort to revise the 

Human Crematory rule which was changed by FDEP in 1992 and which sets standards 

somewhat less stringent that those found in the Biological Waste Rule. Unfortunately, 

although the US EPA will begin to articulate their anticipated changes early in 1995, it is 

likely that the Federal Rule will not be promulgated until March of 1996 at the earliest. 

The practical impact of this continuing rule-making appears to be that the 

FDEP is not contemplating enforcement actions due to the efforts of the Import Center to 
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make progress on the particulate emission issue and due to the somewhat uncertain and 

uneven regulatory requirements. 

Status of Discussion with FDEP 

The dialogue between the Import Center and FDEP is reported by both parties 

to be cordial, continuous and kept at a high state of information flow. A healthy dialogue 

and mutual respect has been established which should continue to support an appropriate level 

of understanding and support as the issues of compliance are successfully resolved. 

Status of License if Units are Modified 

Since the units now operate under permit and by "allowance", the licensing 

process should not be difficult when making the necessary modifications. 

2. Evaluation of Operations History 

Changes in Operation 

Discussions with Dennis Smallbone and Todd Orman did not identify any 

significant operational changes in the long history of the units. It should be noted that the 

past successful operation, maintenance and general condition of the units is strong evidence of 

there having been an internal operational culture of learning and excellence and that the units 

have not been operated at full capacity. (no full-scale disease outbreak occurrence). 
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The units as configured are not capable of obtaining the nominal 1600#/hr 

rating of the manufacturer. This seems to be a result of limitations associated with the 

burners about which more is noted and recommended later in this study. The rated capacity 

of the units would in any case be physically challenging to support. This is due to 

observations about the generation of the potential waste rather than a commentary on the feed 

mechanisms. 

Changes in Regulations 

The state of regulatory flux, anticipated rule-making, and the Clean Air Act of 

1990 continues to drive the process. The regulatory environment, while not especially 

relaxed, does seem to be going in the direction of good practice and reasoned comparisons 

between various segments of clean air considerations. This observation follows from the 

discussion with FDEP wherein the Biological standards are expected to be revised in the same 

manner as the Human Crematory standards. Standards are becoming more consistent. 

Changes in the Design, Facility, or Physical Condition of the Units 

The original design provided for four identical incinerators. However, only 

three units were installed and apparently there has been no need to consider the addition of a 

fourth unit. Other than routine maintenance, and the routine replacement of refractory, there 

have been no apparent changes in the facility. There is no discemable deterioration of the 

units or any of the supporting systems. The operations and maintenance activities have 

resulted in a clean and apparently well operated facility. 
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3. Description of Existing Problems 

Feed System 

The manure, bedding, and straw feed systems appear to be in good working 

condition (no maintenance problems were noted). The direct feed area appears to be in good 

working condition (no maintenance problems were noted). In discussion with the operators, 

there were no problems or issues raised about any portion of the feed system for any of the 

units. 

Burning 

There are burners in the upper and lower chambers of each of the three units. 

These burners have been in service since the installation of the units. The burners are fired 

by # 2 diesel fuel. The burners appear to be in good working condition and have been well 

maintained. A major problem associated with the burners has been noted. The blowers for 

each burner operate in a continuous fashion, this continuous introduction of air into the 

chambers, especially in the lower chamber having the effect of negating the operational 

configuration necessary for a controlled-air incinerator. (Apparently considerabIe vendor 

information has been compiled internally on this subject and should be utilized during the 

final decision and implementation process.) Recommendations about the burner condition are 

made later in this study. 
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Refractory 

The refractory material appears to be in good condition. The refractory has 

been routinely replaced with excellent results. This replacement is considered a maintenance 

expense to be expected from time to time. Experience with refractory replacement is uneven 

across the full spectrum of incinerator users. These incinerators have obviously been repaired 

by slulled refractory specialists. 

Controls 

The existing controls appear to work as designed. The recent addition of a 

temperature control panel to the number 2 unit (physically the one in the middle) is noted. 

The control panel addition included oxygen recording of the flue gas in the stack, a 

temperature recorder in the secondaty chamber and modulation of the combustion air supplied 

to the secondary combustion chamber. These additions have not improved the particulate 

emissions of the unit. Presently, there is no way to control the amount of air introduced into 

either lower or upper chamber of either unit via the burner blowers. Oxygen monitoring in 

the lower chambers does not exist. Temperature monitoring exists but positive temperature 

control does not exist. Recommendations about monitoring and controls are provided later in 

this study. 

Compliance 

As noted in the Regulatory Basis (item 1). a major problem of compliance 

exists with respect to meeting the FDEP particulate emissions standards. Considerable 
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discussion focused on the need for an operationally on line method to control the air 

introduced especially into the lower chamber, and the associated monitoring and control 

devices. 

Ash Handling 

The ash handling is a manual function. The ash has historically been found to 

consist of inert material. There were no problems observed or noted in the ash handling 

portion of the overall operation. There are no known regulatory changes which would tend to 

affect ash handling. 

Off Gas 

The incinerators do not have an off-gas treatment system for any of the three 

units. Recommendations about off-gas treatment are made later in this study. 

Maintenance 

As noted previously on other issues, there exists an obvious commitment to 

maintenance of the facility as reflected in the excellent condition of the units. There were no 

problems noted or discussed in maintenance category. 

4. Visual Inspection 

General Condition of the Units 

Each of the three units are in excellent visual condition with no apparent areas 

of deterioration. Discussion of the operational history of the units did not reveal any thing 
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other than that the units are each in excellent working condition. The manner of operation 

wherein a proper controlled air combustion process should be maintained is the only item, 

(but this is a separate issue from "condition"). 

Obvious Problems Noted 

This category was provided in order to identify any other issue not already 

discussed. There is a non-functional heat recovery system attached to each unit. As 

originally defined, some utilization of the heat from the off-gas was intended. This heat 

recovery system did not function in a satisfactory manner. The existing recovery system's 

piping and apparatus does not interfere with the continuous operation of the incinerator units. 

Extent of Anticipated Modifications 

The condition of the units and the available space around the units would in no 

obvious way interfere with the range of proposed modifications. 

5. Summary Discussion 

The three incinerator units each appear to be in such excellent physical condition as to be 

considered fully operational. There are no obvious signs of poor operation or maintenance 

practice, the only issues noted are those associated with FDEP compliance. There appear to 

be no physical barriers to making the necessary modifications to achieve compliance with 

FDEP. 
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ANALYSIS 

Nothing was noted visually, verbally or in the review of the available test 

materials which would suggest that a replacement of the three incinerators would be a 

necessary step. The condition of the units and the relatively straight forward proposals to 

comply with FDEP standards argue strongly for modification rather than replacement as a 

prudent course of action. 

1. Burner Replacement Options 

There is nothing more basic to the successful operation of a controlled air 

incinerator than the maintenance of "starved air" in the lower chamber and "excess air" in the 

upper chamber. A two chamber controlled air incinerator takes advantage of the two stage 

process that is characteristic of hydrocarbon burning. It is found that if a hydrocarbon is 

raised in temperature enough to become volatile, but with an insufficient amount of oxygen to 

complete the combustion process, (and if the volatile gases are at sufficient temperature for an 

appropriate amount of time in the presence of more than enough oxygen) then an 

exceptionally efficient combustion process will ensue. The two chamber incinerator is 

designed to produce conditions where these two separate and distinct processes can be 
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maintained . The use of the term "controlled air" is frequently assigned to this type of

incinerator .

If on the other hand, too much air is allowed to be present in the lower

chamber, several things occur which tend to reduce the overall efficiency of the combustion

process. Excess air in the lower chamber will produce conditions where there is incomplete

volatilization of the hydrocarbons, entrainment of particulate matter, and temperature

quenching. All three of these conditions can lead directly or indirectly to combustion

inefficiency and especially particulate carry over into the upper chamber and thence to the

stack.

Under the circumstances (no real starved air condition in the lower chamber

and excess air in the upper chamber) and with the concurrent inability to obtain and maintain

recommended chamber temperature, there is little to wonder about why the incinerators

exhibit an uncharacteristically large amount of particulate emissions . A well-controlled

incinerator of this type might be expected to operate below 0 .05 grains per dry standard cubic

foot of flue gas per hour corrected to 7% Oxygen .

Therefore, the recommendation is made to correct the air intake control

problem as the first order of business along a multi-step path toward full compliance with

FDEP standards .

It is recommended that the burners in the lower chambers be modified to allow

the operator the ability to continuously monitor and control air intake, temperature and

20
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Oxygen level. From discussion with Import Center personnel, it is understood that the

vendors have approved recommendations that range from modification of the existing burners

to modulate air intake using any of the three fuels available (#2 diesel fuel, LPG, and natural

gas) up to and including full replacement of the burners with new "state of the art" burners .

Upper chamber burner replacement should also be considered . Although the

upper chamber should operate in an "excess air" condition, it is still possible to have too

much air intake which would lower temperature and reduce the residence time for burning .

The reviewed test information indicates that residence time is maintained properly . Thus

continuous burner-blower operation does not appear to be a problem . However, since a fuel

change is contemplated and since a continuous upper chamber blower is an operational

anomaly, the ability to modulate upper chamber burner blower air in the same manner as in

the lower chamber would be desirable .

2 .

	

Ancillary Equipment Modifications

As noted in the previous section on existing conditions, the semi-automatic

loaders, the refractory and associated support apparatus are in excellent condition . There is

no indication of problems with any of the support equipment . Modifications of burners and

controls and modifications necessary for off-gas treatment systems would not adversely

impact the existing equipment . Therefore no recommendations for modification of ancillary

equipment is made .
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3. Off-gas Treatment Options 

Since so much is known about the burning process in general and especially 

about utilizing a two chamber controlled-air incinerator of the type inspected, it is natural to 

assume that predicting the behavior of a particular burning configuration would be straight 

forward. This assumption is reinforced in that almost everyone has been exposed to the 

High School chemistry version of combustion where hydrocarbons burn completely in an 

Oxygen-rich environment to produce carbon dioxide and water. Unfortunately this is not 

always the case. In fact, the burning of hydrocarbons is especially difficult to model, due to 

the complexity of the products of combustion, and has become politically significant in 

current times. 

The process is complex both chemically and thermodynamically; results are in 

non-linear mathematical modeling. In most cases, the unpredictability of the nature, 

constituents, and uniformity of the feed makes any reasonable prediction of behavior 

problematic at best. As a result, the manufacturers of this type equipment are reluctant to 

guarantee the explicit performance of any configuration. The good news is that some things 

are known about the relative effectiveness of types of incinerators and about the relative 

effectiveness of types of off-gas treatment. 

There are more than a dozen categories of gas treatment systems and more 

dozens of variations in each category considering all the makes, manufacturers, models and 

applications avadable. For simplicity, five categories of types of equipment can be used. 
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These are; mechanical collectors, wet scrubbers, electrostatic precipitators, fabric filters, and 

gas incinerators and absorbers. 

A typical review of treatment removal efficiencies might look at removal of 

particles greater than 50 microns in size, from 5 to 50 microns, from 1 to 5 microns and 

below 1 microns as an arbitrary classification. 

Since there is such a magnitude of devices, and since many could be eliminated 

based on the type of incinerators being evaluated and their size, a smaller focus on types is in 

order. Fabric filters are typically difficult to handle and hard to dispose of. Gas incinerators 

might be applied to a coal-fired incinerator while a mechanical collector might be applied 

where gross or rough treatment would be more adequate. 

By a process of elimination, an examination of wet scrubbing or electrostatic 

precipitation is in order. As it happens, both wet scrubbing and electrostatic precipitation 

have been successfully used on incinerators of the type under review and many manufacturers 

offer "package" sets of equipment tailored for this type of incinerator. 

With wet scrubbing, there is a range of energy costs, with a venturi-type 

scrubber being a high consumer of energy (pumping water). Also as the name implies, there 

is water introduced into the gas stream which must have a discharge rout from the site. The 

electrostatic precipitator, as the name implies, uses electrical energy to effect the removal of 

particles. Roughly, removal efficiencies of the electrostatic precipitator for the lower size 

particles can be higher than some kinds of wet scrubbers. Knowledge of the particle size 
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distribution is helpful in addition to the gross mass per hour discharged in choosing an 

appropriate system. 

After the recommended burner and associated controls modifications are made, 

it is necessary to conduct a test for emission compliance which included a particle size 

distribution as part of the analysis. Armed with that data the next step could be taken, if 

necessary. Should the particulate emissions be dramatically reduced but still in excess of the 

FDEP standards, then consideration of wet scrubbers or electrostatic precipitation would be in 

order. 

There appears to be sufficient electrical capacity for a wide range of possible 

options in that the motor control center serving the facility is over sized by 25%. This is due 

to the fact that it was designed for four incinerators and only three were installed. There is 

reported to be capacity for at least 5 large motors with the current electrical configuration. 

Each incinerator is installed on a poured concrete foundation which appears to 

have sufficient excess capacity in that the loads associated with the type of gas treatment 

being contemplated would not be too large for these foundations. The poured-in-place 

concrete roof structure could be considered as a support for equipment should that type 

mounting be required. These options would be the subject of a very detailed selection of 

equipment. 

It is recommended that consideration of gas treatment be sequenced after the 

burner modifications recommended above and subsequent to a test for compliance with 
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analysis of particle size distribution. The selection of gas treatment system should depend on 

vendor performance being compared to the particle size distribution, cost , and availability. 

An exact prediction of performance to a 0.08 grain or a 0.02 grain numerical 

value being obtained is highly speculative. And in fact, it is well known that manufacturers 

are very reluctant to award guarantees of performance for gas treatment systems. It is also 

well known that many incinerators operate near or below the compliance values considered. 
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SUMMARY RECOMMENDATION

A step-wise approach is recommended to achieve compliance with the

particulate emission standards of FDEP . As a first step, the burners and blowers should be

reconfigured or replaced complete with adequate controls as previously described . This step

is necessary due to the fact that the current configuration where the blowers are in continuous

operation is the probable cause of most if not all of the particulate emissions in excess of the

compliance value .

The next recommended step is a test to determine the effectiveness of the

bunter and controls modification. This test should also include an analysis of particulate size

distribution, (since that is an important parameter in gas treatment should that step be found

necessary) .

The final step is the selection and installation of an appropriate gas treatment

system should the burner modifications prove inadequate . The exact type of treatment should

depend on an analysis of the remaining magnitude and size distribution of particles obtained

in the test recommended above .

Taken in this order, and with reliance on the considerable information already

available to the Import Center personnel, the issue of compliance should be resolved .
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equipment due to the excellent physical condition of these units .
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COST ESTIMATE 

These cost estimates represent direct contact with vendors and do not reflect an 

exhaustive review of market availabilities. This study relies on fairly broad based estimates. 

For the modifications associated with burner replacement and controls on air 

intake, temperature, and Oxygen monitoring, an installed cost of $92,672.00 is estimated as an 

outside value for each unit. This value would include the provision of LPG as a fuel source 

but would not include a major site revision to include natural gas. A modification of the 

existing burners to effect air modulation only would be speculatively less cost but might not 

be as effective as a full C O ~ D O ~  modification. 

For a modification including the installation of a wet scrubber package as might 

be recommended by the manufacturer of the unit tailored to the unit, an installed cost of 

$849,215.00. 

For a modification including the installation of an electrostatic precipitator 

package as might be recommended by the manufacturer of the unit tailored to the unit, cost 

$1,147,281.00. 
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Although not recommended but for comparison, a new unit of 1000 #/hr 

capacity with a wet scrubber included of a similar nature to the current unit is estimated to 

cost $1,620,775.00. 

A new incinerator of different design such as a cyclone incinerator complete 

with electrostatic precipitator is estimated to cost $2,706,109.00. 
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STUDY METHODOLOGY 

Initially, the Bernard Johnson Young (BJY)/ADTECHS Project Team 

individually reviewed existing facility reports, design criteria, and applicable codes and 

regulations. The team then met to discuss the areas to be examined and to formulate an 

approach to the study. The on-site surveys of the existing facility conditions were performed 

by multi-discipline teams of architects and engineers. Survey procedures included notes, 

photographs of existing conditions,and review of the existing plans with facility administrators 

and staff. 

After the site survey, each project team member examined and investigated his 

particular discipline's findings in terms of: 

1.  CoddCriteria Compliance 

2. Operations and Maintenance Efficiency 

The project team met to examine all preliminary studies and further refined 

them. 

Costs were developed by taking base numbers from industry sources. Base 

numbers include demolition costs unless otherwise noted. Base numbers were then escalated 

as follows: 

Material was escalated by 6% sales tax and 10% subcontractor maik-up. 
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8 Labor was escalated by 46% labor burden and 23% subcontractor OH & 

P based on the small size of the individual phases. 

8 Subtotals were combined and escalated by 3% permit, insurance, and 

bond. 

The subtotal was escalated by 16% for General Condition Requirements 

and General Contractor mark-up. 

The subtotal was multiplied by a 89% location factor from Means 

Construction Cost Data 1995. 

Inflation was accounted for by escalating the subtotal construction cost 

by 5% (1 year). 

8 The subtotal was escalated by 6% design contingency, 

NOTE: Architectural engineering fees of 17% and 7.5% construction contingency are 

not included and should be considered for final budgeting considerations. 

Architectural Engineering is broken down as follows: 

Pre-design 

Design 

Design Review 

Bidding 

Construction Administration - - - 4% 

TOTAL - - 17% - 



TABLE 1 



Construction Budget Estimate 
USDA-APHIS vs 

Harry S. Truman Animal Import Center Incinerators 

Burner and Blower Replacement 

I Dexnpti~n Material Labor Equ~pment Total 
Amount Amount Amount Cost 

I 

MechanicaUPlumbing 

Total Direct Cost 

Sales Tax I Subs Markup 
6% 110% = 16% 

Work a m p  & FDCP OH & OHBP 
29.2%+16.8%+13°~+10% = 69% 

lnsurancelPermiffBond - 3% 

GC markup 8 General Cond. - 16 

City Cost Index - 89% 
Escalation (1 year) - 5% 

I I I 
I 



TABLE 2 



Construction Budget Estimate 
USDA-APHIS VS. 

Harry S. Truman Animal Import Center Incinerators 

Summary of Divisions 
Demolition 

Civil 
Architectural 

Structural 
MechanicaUPlurnbing 

Electrical 

Total Direct Cost 

Sales Tax I Subs Markup 
6% 110% = 16% $2.248 $88,360 

I 
Work comp & FDCP OH & OH&P I 
29.2%+16.8%+13%+10% = 69% $24,754 1 

I 
I I I 

Subtotal $16,286 1 $60.629 1 $640.610 1 $717.525 
I I I 

InsurancelPermiWBond - 3% 

;C markup & General Cond. - 16 

City Cost Index - 89% 

Escalation (1 year) - 5% 

Contingency - 6% 

I I I I 

TOTAL PROJECT COST $849.21 5 
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Construction Budget Estimate 
USDA-APHIS vs 

Harry S. Truman Animal Import Center Incinerators 

Electrostatic Precipitator Only 
Description Material Labor Equpnent Total 

Amount Amount Amount Cost 
I I 

Summary of Divisions 

MechanicaVPlumbing 

Total Direct Cost 

Sales Tax I Subs Markup 
6% 110% = 16% 

iNork wmp 8 FDCP OH & OH&P 
29.2%+16.8%+13%+10% = 69% 

InsurancelPerrniVBond - 3% 

C markup & General Cond. - 16 

City Cost Index - 89% 

Escalation (1 year) - 5% 

Contingency - 6% 

I I I I 
TOTAL PROJECT COST $1,147,281 



TABLE 4 



Construction Budget Estimate 
USDA-APHIS vs 

Harry S. Truman Animal Import Center Incinerators 

Summary of Divisions 
Demolition $44.000 

Civil $4.500 $12,000 - 
Architectural $1,500 $300 

Structural $5,200 1 $5,500 1 I 
MechanicaVPlumbing $7,150 1 $28.750 1 $879,000 I 

Electrical $3.760 1 $22,320 1 $115,000 1 
I I I 

Total Direct Cost $22.110 1 $112.870 I $994.000 1 
I I I 
I 

Sales Tax I Subs Markup I 1 I 
6% 110% = 16% $3,538 1 I $159.040 1 

I I I 
Work comp 8 FDCP OH 8 OHBP 
29.2%+16.8%+13%+10% = 69% $77.880 

I 
I 

Subtotal $25,648 1 $190,750 1 $1,153,040 1 $1,369,438 
I I I 

lnsurancelPeniVBond - 3% $41,083 , 

Subtotal $1,410,521 
I I I 

C markup 8 General Cond. - 16 1 $225,683 
I 

I I I 
Subtotal 1 $1.636.204 

I I I 
I I I 

City Cost Index - 89% I 1 $1,456,222 
I I 

Escalation (1 year) - 5% $72.81 1 

Subtotal - $1,529.033 

Contingency - 6% $91.742 

I I I I 

TOTAL PROJECT COST $1.620.775 



TABLE 5 



Construction Budget Estimate 
USDA-APHIS vs 

Hany S. Truman Animal Import Center Incinerators 

New Incinerator with Electrostatic Precipitator 
Oescnption Material Labor Equipment Total . Amount h w n t  Amount Cost 

I 

Summary of Divisions 
Demolition 

Civil 
Architectural 

Stnrctural 
MechanicaUPlumbing 

Electrical 
I I I 

Total Direct Cost $22,900 1 $120.250 1 $1.773.000 1 
I I I I 

I I - 
Sales Tax I Subs Markup - I 

6% I 10% = 16% $3.664 $283,680 1 
I 

- I I 
I 

Work comp & FDCP OH 8 OHBP . I 
29.2%+16.8%+13%+10% = 69% $82,973 1 

I 
I I I 

Subtotal $26,564 1 $203,223 1 $2,056.680 1 $2,286,467 
I I I 

;C markup 8 General Cond. - 16 

City Cost Index - 8g0h 

Escalation (1 year) - 5% 

I I I 
Contingency - 6% 1 1 1 $153,176 

I 
I I I I 

TOTAL PROJECT COST $2.706.108 
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SUMMARY AND RECOMMENDATIONS 

The following report provides the results of tests conducted from 4/6/92 through 4/8/92 at 
the subject facility. The numerical data results of the compliance test are shown in the 
summary provided in FIGURe #l. Compliance with the FDER standards have been 
summarized as "Pass" or "Fail" as shown in FIGUE. #2. 

In summary, the following may be observed: 

Tests conducted for Visible Emissions (% opacity) showed that compliance was achieved at 
the process rate of 600 lbshour but was not achieved at rates of 1000 lbs/huur or 1600 
Ibshour. 

Odor - 
Observations made for odor showed that compliance was achieved at all process rate 
loadings. 

Secondam Afterburner Tem~eratore 

Tests conducted for secondary afterburner temperatures showed that compliance with the 
1 W F  standard was achieved at the process rate of 600 lbslhour but was uot achlcvcd at 
rates of 1000 Ibshour or 1600 lbs/hour. 

w a r v  Residenw: Time 

Tests conducted for secondary residence time showed that compliance with the 1.0 second 
minimum retention time standard was achieved at all process rate loadings. 

Carbon Monoxide 

Tests conducted for carbon monoxide emissions showed that compliance with the 100 ppm 
standard was achieved in all runFexcept one at the 1WO ibshour rate. 

~vdrochloric Acid 

Tests conducted for hydrochloric acid emissions showed that compliance with the 4.0 
Ibs/hour standard was achieved at all process rate loadiogs. 

Tests conducted for particulate matter emissions (fly ash) showed that compliance with the 
0.03 grJdscf. standard was not achieved in any of the process weight test runs. 



1f combustion of the volatile fraction of the refuse is complete, the composition of the flue 
gas will be principally nitrogen, oxygen, and carbon dioxide. There will be smaU amounts 
of sulfur oxides, nitrngen nxides, and traces nf mineral acids such as hydrochloric acid. 
Normally, the concentration of sulfur oxides, nitrogen oxides, and mineral acids will be low 
enough so that they will not cause significant air pollution. It is doubtful if it is necesaaq 
to treat flue gases to remove these materials. If combustion of the volatiles is not complete, 
the flue gases will contain siBnifimnt amounts of carbon monoxide and other uncombusted 
or partly cornbusted organic materials. The first indication of the presence of these 
materials in high concentrations will be the appearance of black smoke from the incinerator 
stack, which may be followed by the detection of objectionable odors, 

The presence of such unburned or partially burned materials is unnecessary and is caused 
by thk poor operation of the incinerator. Tielr emissions should be controlled by the proper 
oneration of the incinerator rather than the installation of ccmtml devices. Cnmnlete 
c&nbustion can be assured by operating the incinerator at the proper temperaturd; b y  
providing sufficient air for combustion; by providing sumcient residence time for the 
combustion process to occur; and by inducing (either by gas passage design or overfire air 
jets) sufficient turbulence in the cnmhustinn space to mix the cnmhustihle gases and acrtxrols 
with the necessary air. 

Such residence time and some mixing is provided for by ducting the flue gases to a 
secondary combustion chamber, where it is necessary to provide sumcient volume and 
vigorous induced mixing in the furnace to assure that the combustion process is completed. 

Particulate matter (characterized by flue gas weight loading), generally referred to as fly ash, 
is generated in the combustion process and must be removed from the effluent gases. The 
amount of particulate matter which is generated is somewhat dependent upon the design 
and operation of the incinerator. If the cornhution prncess is not complete, a sooty fly ash 
will result, The best way to control emissions of the latter type is operation at temperatures 
sufficiently high to assure mmplete combustion of these materials. 

Studies have been made which indicate that there is a correlation between the amount of 
fly ash entrained in the effluent gases and the distribution and amount of overfire and 
underfire ~ i r  flnd the type Of grate employed Proper operatinn will assure that large 
amounts of t?y ash do not become entrained in the gas stream bfXauSe of improper air 
distribution. 

There will be, however, no matter how wefully the incinerator is operated, paniculate 
matter entrained in the emuent gases. The extent to which the paniculate makter is 
removed from the gases depends upon the type of emission control eqiipment which is used 
and the way it is operated and maintained, If abnormnl amounts of particulate Rre heing 



emitted, it may he that the incinerator is being operated improperly. This happens, for 
example, when combustion is quenched by large amounts of air tldmittcd 10 the incinerator 
in an uncontrolled manner, such as occurs in batch feed incinerators. Also, the emission 
control equipment may not he operating properly. 

In a properly designed and operated incinerator, equipped with appropriate air pollution 
cnntrol equipment, the standards established by most states and the federal guvcrllment can 
be met. 

. . 
Although the flue gases from incinerators contain a number of pollutants, air pollution 
contrcl equipment installed on these units are primarily directed at the problem of 
particulate removal, For this purpose;. a number of devices are in use, ranging in 
particulate removal efficiency from 5 to 15% to upwards of 95%. 

Settling or expansion chambers havc been used in the breeching and flue gas ducts, and 
many of the older installations have employed refractory baffles across the brcechings 
extending downward from the.roof or upward from the bottom of the breeching to require 
the flue gases to pass under and over such bafnes. In some instances, a coarse spray of 
water is  directed into the flue gases and toward the baMes with most of the water falling to 
the floor of the chamber without vaporization. The wet floor and baffles improve particulate 
removal by preventing rcentrainment of settled ash into the flue gas stream. At best, 
however, such Systems only attain a control effkiency of 20 to 35%, far below modem 
requirements. 

Mechanical collectors are usually "cydones" in which the flue gas is rotated within the 
confines of a cylinder after entering tangentially at the periphery. The flue p ' a r  the11 leaves 
through an axial outlet. Solid particulate concentrates on the inside of the cylindrical wall 
(as a result nf centrifugal force), and solids arc discharged at the Iowcr end and opposite to 
the cleaned gas outlet. Listed below in order of decreasing air pollution contiat effectiveness 
(and pressure drop) are three general types of such cyclones. The maximum efficiency to 
be expected with such units is 60 to 80%. 

1. A multjple cyclone with many small-diameter (less than 30 cm) cyclone units installed in 
a tube sheet. 

. 
2. A multiple cyclone system of larger diameter (over 45 mr) Installed in clusters with flue 

gas manifolded to the inlets of theindividual cyclones and the outlet manifolded iuto a 
single duct. 

3. Single or double cyclone units of larger diameter (over 1 m) with a single or split flue 
duct at the inlet and' outlet. 

Other devices used for particulate removal from flue gases include scrubbers, which may be 
open spray chambers, packed chambers, and most i&portantly, high pressure drop ~ e n t u r i  
scn~bbers. Fabric filters can, conceptually, be used in incinerator applications, but results 



to date have been disappointing: although collection efficiency is high (>99%), maintenance 
and ooerath? ~roblems have vlanued the units. Such filter materials sro rn~hllv those of 
high te&ra%c fabrjcs, such as &cone-trcated glass fiber cloth, arranged in bags or tubes. 

A cammon, although only moderately efficient (say, 30-40%), type of air pollution control 
concept for cleaning incinerator flue gases is the use of vertical staffered bames which may 
he employed in multiple stages in a group, or with goups of baffles in each stage. These 
baffles are commonly wetted with water. Although most of the staggered baffles which are 
wetted with a water spray are constructed with refractory firebrick, a few ate installed with 
corrosion resisting metal baffles, such as special stainless &eels. It should be noted, however, 
that wetted baffles in the secondary may lower the secondary temperature below the l@F 
minimum, 

The electrostatic precipitator has received substantial attention for particulate removal from 
incinerator flue gases. These installations were origin* employed on cuubihation power 
plants and incinerator furnaces, although recently there have been electrostatic precipitators 
installed nn steam boiler plants which are exclusively fueled with municipal refuse. 
Electrostatjc precipitators used for cleaning incinerator flue gases are the vertical multiple- 
plate type. Reported efficiencies exceed 95%, and the resulting effluent quality exceeds 
federal regulations. 

Smoke (characterized by flue gas opacity) may either be ash material, which is completely 
burned but is very finely divided, or an unburned or partly burned combustible matcrial (tar 
aerosol). If the smoke is an ash material, control requires the use of very high efficiency 
cmissinn control quipment. It m8y be lessened to some extent through improved operation 
by adjusting the air distribution in the primary furnace. 

If the smoke is combustible, it can best be controlled by improved combustions efficiency. 
Longer residence time, better air distribution, gas mixing, and high operatirig t~uperaturcs 
will eliminate such pollution. 

1. Clean and inspect all primary and secondary air ducts and inlet ports. . 

2 Design and install modulating adjustable control valves to reduce and control the total 
air supply, and improve the distribution of the air supply to the primary under tire parts 
and to the secondary afterburner chamber. 

3. Design and install a sensing, recording and air supply control and burner control system 
utilin'ng carbon monoxide and temperatwe as control parmeten for the prin~ary and 
secondary operation. 



4. Design and install an appropriate baffling system in the secondary chambers to 
knockdown flue gas paniculates and improve the,combust{on of fly ash particulates. 

5. Consider down sizing the units to a maximum process weight loading of 500 Ibs/hour and 
additionally consider not operating more than one incinerator at a time. This restriction 
would potentially increase the allowable emission rate from 0.03 to 0.10 grJdsct; 

6. Provide design improvements to the mechanical ram feed mechanism such that the feed 
mechanism can not be operated unless the secondary temperature is at least 18000P, thirt 
the original air-lock system integrity is functional, and that charge mechanism is unable 
to be operated at a frequency greater than once ewq qne-half hour (possibly once every 
hour). 

7. Provide control design improvements such that at least one of the two afterburner 
burners may continue to be operated in the event of failure of one unit so as ro maintain 
the secondary combustion 'chamber temperature until the wastes are completely 
combusted from the primary chamber. 

8. Evaluate and consider changing the burners from #2 Diesel fuel to LPG or natural gas 
although the potential fuel wntributed particulate emission rate wouId only be reduce0 
from 0.003 gr./dscf, (10% of allowable) to 0.0015 (5% of allowable). 

The tests and report have been conducted, compiled and prepared under my direction, 
supervision, and control. 
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Secondary Rroldance 
rim r tanbrd 
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BACKGROUND INFORMATION 

An incinerator testing program was conducted on April 6, 7, and 8, 1992 on three (3) existing 
&wironmental ~ o n t r h ~ r d u c t s ,  InC, (now a division of JOY Industries) Model T-2000 incinerators, -. . .. . . 4 ,fin .,,,, b. LW.J pziinds per hour, #2D oil fired, type 0 and type IV pathological wastes operating as 
a semi-automatic ram fed animal and animal waste crematorium facility as shown in FIGURE #3. 

The facility is located at the Harry S. Truman Animal Import Center near the northern end of 
Fleming Key and is operated by the Animal end Plant Health Inspection Services, U.S. Department 
of Agriculture, P.O. Box 4120, Key West, Florida, 33040. 

An application to operate the facility, originally constructed in 1980, was submitted to FDER on 
August lV,lY82 as shown in FIGURE #4. The current FDER five year Operation Permit Number 
A044-155861 was issued on October 18,1988 as shown in FIGURE #5. The facility was operating 
in accordance with the conditions of the subject permit. 

In September 1990, FDER adopted new emission limiting and performance standards identified as 
DER 17-2.600 (I ) ,  to be complied with by July 1, 1992. These requirements are as shown in 
FIGURE #6. 

The testing program was conducted as performance tests of the incinerators, to examine the 
performance requirements of each incinerator* based upon DER's new standards for incinerators 
having capacity of greater than 500 pounds per hour, but less than 2000 pounds per hour. In 
particular, the tests were conducted to evaluate the following parameters: 

1. Opacity; 
2. Particulate matter emissions in grains per dry standard cubic foot of flue gas, corrected 

to seven percent (7%) oxygen; 
3. Hydrochloric acid (HCL) in pounds per hour; 
4. Residence time in the secondary afterburner chamber in seconds; 
5, The temperature in the secondary afterburner in degrees Fahrenheit; 
6. Carbon Monoxide (CO) emissions, in parts per million, by volume, on a dry basis 

corrected to seven percent (7%) oxygen; 
7. The outside skin temperature of the secondary afterburner chamber shell as an average 

of four thermocouples, - . .: 

The tests were conducted at the approximate total process weights of 1600 pounds per hour, 1000 
pounds per hour, and 600 pounds per hour with ratio of 80% bedJingltO% tlssue; 50% 
beddingso% tissue; and 20% beddingl80% tissue conducted at each process weight rate. The 
bedding material was composed of coastal hay bales weighing approximately 50 pounds each. The 
tissue was composed of chicken parts in cardboard boxw weighing approximately 40 pounds each. 
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STATE OP FLORIDA 
DEPARTMENT OF ENVIRONMENTAL REGULATION 

APPLICATION TO OPERA~E/CONSTRUCT 

i.. ./ AIR POLLUTION SOURCES $ 7 5'p 
p, n o c j  

SOURCE TYPE:. I n r  i m a  tor  ( U )  ~ c w '  I I Existingl PI>('/ 
APPLICATION TYPE: 1 Construnion . [ I Operation [ 1 Modification 

NAME: Harry S Truman Animal Import Center COUNTY: Monroe 

ldent~fy the specific emission Point S O U ~ C ~ ( S )  addressed in this ap~lication h e .  Lime Kiln No. 4 wirh Venturi Scrubber; Peeking L 

NO. 2, Gas Fired) three  1600 Tb/hr  o i l  f i r ed  patholoqical incinerators .  

SOURCE LOCATION: Street F1emin~ Key C,ry Key West, 

UTM: East North I 

240 o 35 * 22 -N Latitude - a1 47 33 Longitude - O - - 'W 

APPLICANT NAME AND TITLE; Animal and Plant-Health Inspection Service,  USOA 
- 

APPLICANT ADDRESS: -h!%kk~elcr~<t Road. 267. Hvattsvil: e. MD 20782 

SECTION I: STATEMENTS BY APPLICANT AND ENGINLEG7 
, 

A. APPLICANT 

I a n  the undersigned owner or authorized representative' of Animal a n d  Plant t h  I n ~ O K t i o n  Service 

I cer~ify that the statements made in rhis aoplicarion !or a met-a t i 0 n  
permit are frue, correct and complete to the best of mv knowled~e and belief. Further. I Jgree to maintain and operate r: 
vo:lution control murce and pcllution control fac~lities in such 3 manner as to comply with the provision of Chapter 40: 
Florida Statutes, and al l  the rules and regul~tions of the department and revisions thereof. I also understznd that a oermir. 
granted by the department, will be non.transferable and I will prom pi!^ notify the deparment upon sale or legal :ransfer o t  t r  
permitted establishment. 

' A t t ~ c h  letler o f  authorirarion 
,; ..; 
! i / F - ,  

Name and Title iP:e;w Type) 

Date: 7(: '7/;,'?2 Telephone No, (301) 426-6958 

PHOFESSIONAL ENGINEER REGISTERED IN FLORIDA (where required by Chapter 471. F.S.) .- 
. > This is  to cenify that the engineering features of this Pollution control project have been designedlexamined by me and t w n d  :. 

be in  conformity wlth modern engineering princi~les applicable to the treatment and disposal of pollutants char~cterized in  th 
permit application. There is reasonable assurance, in my professional judgment, that the pollution control facilities, wh 
erlv maintained and operated, will discharge an effluent that complier with all applicable starures of the State of  lori id#% 
rules and regulations of the depanment. It i s  also agreed mat rhe undersigne wrll furnish, i f  authorized by the owner, the apnli 
cant a set of insfructions tor the Proper maintenance and operation ot the &f(ution control facilities and, if applicable. pollutioz 
sources. . --- 



SECTION 11: GENERAL PROJECT INFUHMATIGN 

Describe the nature and extent Of the project. Refer lo  Pollution Control equipment. and expected inprovements in rou,ce =-: 
formance as a result of mtallation. Slate whether the proiecl will 1eSult in full compliance. Attach additional sheet i f  nsesrarv ,. ...-, . ,; -.- 
m < t r ~ r t i n w t i n n  o f  t h F b d h k h n  1  b / h r  Fnv-ual C o n t r o l  P r o d u c t s  
Model 2000 T o i l  f i r e d  pa i&~l ~ a t o r s t o  b u r n  an ima l  wastes .bedd ing and 

I."& 4°C .r ... - - -  
ca rcasses .  

APHiS. FSO. F.s 

Schedule of project covered in this application (Construction Permit Application Only1 

Start o f  ~onstruction N.A. Completion of Construction N.  A .  

Costs of pollution control systemlsl: (Note: Show breakdown of estimated costs only tor indivir'ual componrnts/units of t i -  
project serving poltution control Purposes. Information on actual costs shall he +~rr,ished with the application for operatic: 
permit.) 

$842.000 ( e s t i m a t e d )  

Indicate any previous DER permits, orders and notices associated with the emistion Point, including permit issuance and expira. 
l ion dates. 

C o c s t r u c t i o n  . p e r m i t  No. AC44-2648 i s s u e d  February  20, 1979. 

Is this application associated with or part of a Development of Regional Impact D R I I  vu;:ua'nt to Cha~ter 380, Florida Statutes. 
X and Chapter 22F.2, Florida Administrative Code? - Yes - No 

Normal egiipment operating time: hrslday a ; dayrlwk 5 : wkslyr 2 6  ; if power plant, hrs/yr - 
i f  seasonal, drscribi: 

If tnis is  a new source or major modification, anmer t h e  following questions. (Yes 0; Nai 

1. IS this source in a non-attainment area for a particular pollutant? NO 

6. I f  yes, has "offset" been applied? - , 
b. I f  yes, has "Lowest Achievable Emission Rate" been applied? 

C. If yes. list non-attainment Pollutants. 
. s 

2. Does best available control technology LBACTI apply to this wurce? If yes, see 
Section VI. 

3. Does the State "Prevention of Significant Deterioriation" (PSDI requirements 
apply to this source? l f  yes, see Sections V I  and VLI. . 

4. Do "Standards of Performance for New Ststionan, Sarms" (NSPSI apply t o  
this source? NO 

5. Do "National Emiuion Standards for Hazardous Air Pollutantr" (NESHAPI 
apply to this wurce? . NO 

Attach all supponivr information related to any anmer of "Yes". Attach any jortification for m y  answer of "NO" that might be 
consldered west~onable. 



r 
1 Consumotion' i 

Type (Be Specific) Maximum Heat Input 

i avglhr 1 max I h r  1 (MMBTUIhr) 

'Units Natural Gas, MMCF/hr: Fuel Oils, barrelslhr: Coal, lbslhr 

Fuel Analys~s: 

Percent Sultur: Percent Ash: 

Density: !bslgal Typical Percent Nitrogen: 

Heat Capacity: 8TUIlb BTUlgal 

Other Fuel Contaminant< (which may csuse air Pollutionl: 
4 

F. I f  applicable, indica!e the percent of fuel used for sgace heating. Annual Average Maximum 

G Indicate liquid or solid waster generated and method of disposal. 

H. Emission Stack Geometry and Flow Characreristics (Provide data for each stack): 

Stack He~ght: 1 .  Stack Diameter: ft. 

Gas Flow Rate: .- ACFM Gas Exit Temperature: OF. 

Water Vapor Content: % Velocity: F PS 

SECTION IV: INCINERATOR INFORMATION 

! T v P ~ O  I* T Y P ~  I Type 1 1  1 Type Ill 1 Type IV I Tvue V Type V I  . 
t (Plaatcs) (Rubbish) (Solid : 

! 
IRefxe) I (Garbagel 1 IParholog~cal) / (&,$o~~ I i 

, , i 
I I ! I 

I 1 i Lbslhr 1 1600 ! 
i I I Incinerated per u n i t  

s I 

Oescription o f  Waste-3qf~ and kddi!&l 
Total Weight Incinerated (Ibdhrl 1 Design CapwiTy Ilbdhr) 1600 (per unit) 
Approximate Number of Hours of Operation per dwf . fl d a y h e c k  5 
Manufacturer FnvirOnmPntdl Control P r o u t s .  Inc. 
Date Constructed January 1980 Model No. 2000 T 



, 
! Volume , Hear Release I ruc l  - Temperature 
I lfr13 , 18TUihrI 

Tvpe 
1 

i I 8TU;hr ! (OF1 

C 
j Primary Chamber 625  2 .  f l ~  .rj o i l  1 3 . 92  M I 1600 

I 

( Secondary Chamber 1 4 7 7  ! - o i l  I I 3.00 M , 1 -  1900 

Stsck Height: It. Stack Diameter 42 i n  Stack Temp. 1550 
13,000 Gas Flow Rare: ACFM 7120 DSCFM' Velocity N A F i  

' I f  50 or more tons per day des~gn capacity, submir the em~ssions rate in grains per standard cub~c foot drv gas corrected to 50% e 
cess alr. 

Type o f  pollution control device: I Cyclone I 1 Wet Scrubber RX Afterburner [ 1 Other (specify) 

Brief description of operating characreristm of  control'devices: TWO secondary burners  a r e  cont ro l  1 ed t o  
maintain Drooer temperature i n  secondary chamber and t o  consume p a r t i a l l y  oxidized . 
gases  and p a r t i c l e s  from t h e  primary chamber and r o t a r y  d rye r .  

Ultimate disposal of any effluent other than that emitted from the stack (scrubber water, ash. etc.1: 
S t e r i l e  ash wi l l  be disposed of  in  a nearby l a n d f i l l .  

SECTION V: SUPPLEMENTAL REQUIREMENTS 

Please provide the fnllowing supplements where required for this applicrrion. 

I .  Total orocess input rate and product weight - show derivsrion. 

2 .  To a cons:rucrion application, attach basis of emission estimate 1e.g.. design calcularions, &ign drln.ngs. pertinent manufac 
turer's rest data. rtc..) and attach proposed methods 1e.q.. F R  Part 60 Methods 1. 2, 3, 4. 5) to show proof of compliance w i t h  
app!icsble standards. To an operation application, attach test results or methods use4 to rho.- pwof of compliance. Information 
provided when applying for an operation permit from a construction permit shall be indicative of the time at which the test was 
made. 

3. Attach basis of potential discharge le.9.. emission factor, that is. AP42 test). . ) 

4. With construction permit application, include design derails for a l l  air pollution cmtrol systems 1e.g.. for Saghouse include c lo th  
to air ratio: for scrubber include cross-section sketch, etc.). 

5. With cons:ruction permit application, artach derivation of control device($) tfficiency. Include rest or design data. Items 2. 3. 
and 5 should be consistent: actual emissions 8 potential (1.efficiencyJ. 

6. An 8'h" x 11" flow diagram which will. without revealing wade sewers. identifv the individual operations and/or processes l nd i -  
cafe where raw materials enter, where solid and liquid waste exit, where gaseous emissions andlor airborne particles are evolved 
and where finished products are obtained. .. 

7. An 8%'' x 11" plot plan showing the location of the establishment, and points of airborne emissions, in relation to the surround- 
ing area, residences and other permanent structures and roadways (Example: Copy of relevant portion of USGS towgraphic 
map). 

8. An  8%" x 11" plot plan of facility showing (ha location of manufacturing processes and outlets for airborne emissions. Relate 
all flows to the flow diagram. 

DER F O R M  17.1.1111161 P10.6of 10 



~ \ ~ u e &  *s 
Florida Department of Environmental Regulatior 
South District 0 2269 Bay Street 0 Fort Myers florida 339128% 0 813-332-2& 

Bob Martinez. Governor Dale Twchlmtnn. Sccreury John Shcsrcr, Aulsunl Sccrcurv  
Philip E d w d h  Dcplly h b m :  Sccic=- 

PWMI'ITEE: united States Department of I.D. m r :  52FIM440038(01) (02) (03) 
Agriculture F'ermit/Certification t h k r :  AO44-155861 

AnLral & Plant Health Date of Issue: October 18, 1988 
Inspection Service Expiration Date: October 18, 1993 

6505 Belcrest Road, Roan 202 County: Monroe 
Ayattsville, Maryland 20782. latitude/longitude: 

24' 35' 22" 
81" 47' 43" 
Project: Harry S. T r w  Animal Import Center 

'Ihis permit is issued under the provisions of Chapteds) 403.087, Floridastatute~, and 
Florida hhinistrative Ccde Rule(s)' 17-2 and 17-4. ?he above rimed permittee is hereby 
authorized to perform the work or operate the facility shown on the application and 
approved drawings(s), plans, and other doclrments attached &reto or on file with the 
department and made a part hereof and specifically described as follows: 

Operation of three oil-fired pathological incinerators, capacity 1600 lbshr each, wi'h 
emissions controlled by afterburners. 

Facility located on Fleming Key, Key West. 

DER Form 17-1.201(5) Page 1 of 5 
Effective Nolvenber 30, 1982 



PEWWITEE: United States Department 1.0. Mnnber: 52FPl440038(01 l(02) (03) 
of Pqriculture Permit/Certif ication Mnnber : A044-155861 

Date of Issue: October 18, 1988 
miration Date: Cctober 18, 1993 

GENERAL CONDITIONS: 

1. tenns, conditions, requirements, limitations, and restrictions set 
forth herein are "Permit Conditions" and as such are binding upon the 
permittee and enforceable plrsuant to the authority of Section 403.161, 
403.727, or 403.859 through 403.861, Florida Statutes. The pennittee is 
hereby placed on notice that the department will review this permit 
periodically and m y  initiate enforcement action for any violation of the 
"Permit Conditions" by the pnnittee, its agents, employees, servants or 
representatives. 

i 

2. This permit is valid only for the specific processes and operations 
aplied for and indicated in the approved drawings or exhibits. Any 
unauthorized deviation from the approved drawings, exhibits, specifications, 
or conditions of this permit may constitute grounds for revocation and 
enforcement .action by the departmnt. 

3. As provided in Subsections 403.087(6) and 403.722(5), Florida Statutes, 
the issuance of this pennit does not convey any vested rights or any 
exclusive privileges. Nor does it authorize any injury to public or private 
property or any invasion of personal rights, nor any infringement of federal, 
state or local laws or regulations. lhis permit does not constitute a waiver 
of or approval of any other department permit that m y  be required for other 
aspects of the total project which are not addressed in the permit. 

4.  ?his permit conveys no title to land or water, does not constitute state 
recognition or acknowledgemsnt: of title, and does not constitute authority 
for the use of sutmerged lands unless herein provided and the necessary title 
or leasehold interests have been obtained £ran the state. hly the Trustees 
of the Internal bprovernent Trust Fund may express state opinion as to title. 

- - .  - 

5. This permit does not relieve the permittee fran liability for ham or 
injury to h m  health or welfare, animal, plant or aquatic life or property 

, , and penalties therefor caused by the construction or operation of this 
permitted source, nor does it allow the pennittee to cause pollution in 
contravention of Florida Statutes and department rules, unless specifically 
authorized by an order frao the department. 

. \ 

6. The pennittee shall at all &s properly operate and mintain the 
facility and system of treatment 4 control (an3 related applrtenances) 
that are installed or used by the pennittee to achieve canpliance with the 
conditions of this permit, as required by departmnt rules. ! h i s  provision 
inclrrles the operation of backup or,awiliary facilities or similar systems 
&en necessary to achieve canpliance with the conditions of the permit and 
when required by deprtment rules. 

DER Form 17-1.201(5) Page 2 of 5 
Effective Novenber 30, 1982 



p m ~ m :  United States Department I.D. Mmber: 52m~440038(011(02)(03) 
of Agriculture Permit/Certification Manber: ~044-155861 

Date of Issue: October 18, 1988 
Expiration Date: October'l8, 1993 

7 .  'Ihe pennittee, by accepting this permit, specifically agrees to allow 
authorized department personnel, upon presentation ofcredentials or other 
dcammts as m y  be required by law; access to the premises, at reasonable 
times, where the permitted activity is located or conducted for the plrpose 
of: 

a. Having access to and copying any records that rmst be kept under the 
conditions of the permit; 

b. Inspecting the facility, equipnent, practices, or operations regulated 
or required urkler this pennit; and 

c. Sampling or monitoring any substances or parameters at any location 
reasonably necessary to assure cunpliance with this permit or department 
rules. 

Reaso~ble time may depend on the nature of the concern being 
investigated. 

8. If, for any reason, the permittee does not cunply with or will be unable to 
ccmply with any condition or limitation specified in this pedt, the 
permittee shall hdiately notify and provide the department with the following 
infomtion: 

a. a description of and cause of non-canpliance; and 
b. the period of noncunpliance, including exact dates and tks: or, if not 

corrected, the anticipated the the non-cmpliance is expected to continue, and 
steps being taken to reduce, eliminate, and prevent recurrence of the 
non-carpliance. 

m e  permittee shall be responsible for any and all damages which may result 
and m y  te subject to en£orcemnt action by the departmeot for penalties or 
revocation of this prmit. 

9. In accepting this permit, the permittee understands and agrees that all 
records, notes, monitoring data and other information relating to the 
constructjon_or-operation.of this permitted source, which are sulrnitted to the 
department, m y  be used by the department aa evidence in any eilforoaaent case 
arising under the Florida Statutes or department rules, except where such use is 
proscrikd by Sections 403.73 arid 403.111, Florida Statutes. 

' 
10. me permittee agrees to canply with changes in departtwit rules and Florida 
Statutes after a reasonable time for rrmpliance, provided however, the permittee 
does not waive any other rights granted by Florida Statutes or department rules. 

11. W s  pennit is transferable only upn departmbt approval in aocordance with 
Florida Pmalnistrative Code Rules 17-4.12 and 17-30.30, as Kplicahle.. Zhe 
pennittee shall be liable for any no-iaq of the permitted activity until 
the transfer is amroved by the department. 

Dm Fom 17-1.201(5) Page 3 of 5 
Effective N o v d r  30, 1982 



PEPMI-: United States Department 1 .  : 52FIM440038(011(02)(03) 
of Agriculture Pennit/Certification Sm-ker: PD44-155861 

~ate'of Issue: October 18, 1988 
Expiration Date: Wober 18, 1993 

GmEWiL CONDITIONS: 

12. %is permit is required to k kept at the work site of the permitted 
activity during the entire priod of construction or opiration. 

13. mi; permit also constitutes: 

( ) tktennination of Best Available Control Technology (BACT) 
( 1 Determination of Prevention of Significant Deterioration (PSD) 
( 1 Certification of Caupliance with State Water W i t y  Standards 

(Section 401, PL 92-500) 
( ) Ccmpliance with New Source Perfomce Standards 

1 

14. The pennittee shall ccqly with the following mnitoring and record keeping 
requirmts: 

a. Upon Request, the permittee shall furnish all records and plans required 
under departgent rules. The retention pericd for all records'will be extended 
autamtically, unless otherwise stipulated by the departrent, during the course 
of any unresolved enfor-t action. 

b. m e  permittee shall retain at the facility or other location designated by 
this permit records of all monitoring information (including all calibration and 
mintenance records and all original strip chart recordings for continuous 
monitoring instrmwtation), copies of all reports required by this permit, and 
records of all data used to -1e the application for this pennit. Ihe time 
pericd of retention shall be at least three years frcm the date of the sample, 
measurenent, report or application unless otherwise specified by department 
rule. 

c. Records of mnitoring infomtion shall include: 

- &-d;iG;- exact place, and t h  of -ling or measurements; - the person responsible for performing the sampling or measurements; - the date( s) analyses were performed; 
, b - the person responsible for performirrg the analyses; - the analytical techniques or methods used; and - Me results of such analyses. 

15. men requested by the department, the permit- shall within a reasonable. 
t h  furnish any infomtion required by law which is needed to determine 
rrrnpliance with the permit. If the permittee becanes aware that relevant facts 
were not sutmitM or were incorrect in the permit application or in any report 
to the department, such facts or. infomation shall be sutmitted or corrected 
Pr-1~. .z 

DER Form 17-1.201(51 Page 4 of s 
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PERMITEE: United States Department I.D. N h r :  52FIM440038(01)(02)(03) 
of Pgriculture Pennit/Certification Nmker: A044-155861 

Date of Issue: October 18, 1988 
Expiration Date: October' 18, 1993 

SPECIFIC CONDITIONS: 

1. For each incinerator, visible missions tests for a duration of at least one 
hour are required to.show continuing ccnpliance with the standards of the 
Deparhnmt. ?he test results must provide reasonable assurance that the unit is 
capable of ccmpliance at the permitted nwimm operating rate. Test shall be 
conducted in accordance with EPA Methcd Nine as pblished in 40 CFR-60, Pppendix A, 
or State approved equivalent method. Such tests shall be conducted once per year 
camencing before August 31, 1989. Restits shall be suhnitted to the Departn-ent 
within 45 days after testing. ?he Department shall be notified at least 15 days 
prior to testing to allow witnessing. 

2. Visible-emissions shall not exceed 5% opacity under nornd operation except for 
up to 3 minutes in any one hour at not mre than 20% opacity. 4 

3. All fugitive dust generated at this site shall be adequately controlled. 

4. This facility shall be operated in such a fishion so as to preclude 
objectionable odors. 

5. mese incinerators shall not be used for the disposal of radioactive materials. 

6. Each incinerator sha l l  be used only for the canbustion of Type 0 through IV 
waste, and shall not be loaded in excess of its capacity of 1600 p o d s  per hour. 

7. An annual opxation report (DER Form 17-1.202(6) attached)' shall be 
sutmitted by March 1st each year. The attached form shall be reproduced by the 
permittee and used for future annual suhnittals. 

8. There shall be no discharges of liquid effluents or contaminated runoff 
£run the plant site. 

9. Notif&ation.and reporting requirerrents of this permit shall also be sent 
to the DER, krathon at 11400 Overseas Highway, Suites 219-224, Marathon, Florida 
33050. 

Issued this 18th day of October, 1988 ~, 
9lW'E OF FLORIDA 
DEPrmMml! OF , E N V l R O m  REGULATION 

Deplty Assistant Secretary 

9 Pages ~tta~hed - 
D W  Form 17-1.201( 5 1 Page 5 of 5 
effective November 30, 1982 



AIR POLLUTION 
DER 17-2.600 9/90 

PART VI: EMISSION LIMITING AND PERFORMANCE STANDARDS 

17-2600 Spedfic Emission Limiting and Performance Standards. No person shall 
cause, let, rmit, suffer or allow to be discharged into the atmosphere emissions 
from the ? ollowing sources greater than the anission limiting standards specified 
below. Where work practice standards, including requirements for specific types 

Of po Uution control equipment, are provided for in this section, such standards 
shal be of the same force and effect as emission limitin standards. New source 
or facility emission M t i n  or performance standards s&ll be the federal hew 
source performance siandar i s  ' adopted by reference in Rule 17-2.660, EAS!., 
unless a different and more stringent siandard is required by this Section. 

( 1 ) Incinerators. 

(a) Any incinerator with a charging rate of less than 50 tons per day. 

ll, No visible emission (5 percent opaaty) except that 20 percent opa- 
city is allowed for not more than three m~nutes in any one hour. 

2 No objectionable odor allowed. 

(b) Existing incinerators. other than those which are operated or utilized 
for the disposal or treatment of biological waste, with a charging rate 
equal to or greater than 50 tons per day. 

1. Particulate matter - 0.1 grains per standard cubic foot dry gas cor- 
rected to 50 percent excess air. 

2 No objectionable odor allowed. 

(c) New incinerators, other than those which are operated or utilized for 
the disposal or treatment of biological waste, with a charging rate equal to 
or greater than 50 tons per day. 

1. Particulate matter - .OS grains per standard -cubic foot dry gas cor- 
rected to 50 p e n t  excess air. 

2 No objectionablz odor allowed. 

(d) Biological Waste Incineration Facilities. The following requirements 
apply to all new, modified, and existhg biological waste incineration 
facilitieg. Any new facility or modification for whtch a complete applica- 
tion for. a permit to construct is teceived by the Department after the 
effeciive date of this d e  shall comply with these requirements before 
operation may commence. . AII other facilities shall comply with these 
requirements by July 1, 1992. 

1. Facilities with a capacity equal to or less than 500 pounds per hour. 

Copyright 1990 REGfiles, hic, Tallahassee. Florida 



AIR POUUTION 
DER 17-2.600(l)(d)l.a 9/90 

PART M: EMISSION LIMITING AND PERFORMANCE STANDARDS 

a Particulate matter emissions shall not exceed 0.100 grains per dry 
standard cubic foot of flue gas, corrected to 7% 02. 

b. Hydrochloric acid (HCI) emissions shall not exceed 4 pounds per 
hour. 

2. Facilities with a capaaty greater than 500 pounds per hour, but less 
than or equal to 2,000 pounds per hour. 

a Particulate matter emissions shall not exceed 0.030 grains per dry 
standard cubic foot 9f flue gas, corrected to 7% 02. 

b. Hydrochloric acid ( H a )  emissions shall not exceed 4 pounds per 
hour; or shall be reduced by 90% by weight on an hourly average basis. 

3. Facilities with a capacity greater than 2000 pounds per hour. 

a Particulate matter emissions shall not exceed 0.020 grains per dry 
standard cubic foot of flue gas, corrected to 7% 02. 

b. Hydrochloric acid ( H a )  emissions shall not exceed 50 parts per 
million by volume,. dry basis, corrected to 7% 0 on a three hour aver- 

basis. 
# age basis; or sM1 be reduced by 90% by weig t on an hourly average 

4. All facilities unlss otherwise noted are subject t o  the following 
design, operating, monitoring and operator training requirements. 

a The incinerator(s) shall be designed to provide for a residence 
time of at least one second in the secondary (or last) combustion 
chamber only, at no less than 1800'F for the combustion gases. Pri- 
mary chamber and stack shall not be utilized in calculating this resi- 
dace time. 

b. Mechanically fed faalities shall incorporate an air lock system 
to prevent opening the incinerator to the room environment. The vol- 
ume of the loadmg system shall be designed to prevent overcharging 
thaeby assuring complete combustion of the waste. 

c Carbon monoxide (CO) emissions shall not ex& 100 arts per mil- 
lion by volume, dry basis. corrected a 7% 0 2  on an t m l y  average 
basis. 

d Indneration or i 'tion of waste shall not begin until the secon- 
dary (or last) com t?' ustion chamba temperature requirement is attained. 
All air pollution control and continuous emission monitoring equipment 
shall be operational and functioning pro ly prior t o  the inanua- 
tion or ignition of waste and until d r  the wastes an incinerated. 
During shutdowns, the secondary (or last) combustion chamber tan - 
ture requirement shall be maintained using arnWy bvnm un&e 
wastes are wmpldely combusted. 

Copyright 1990 REGfiIes, &c, Tallahassee, Florida 
i 



AIR POLLUTION 
DER 17-2.600( l)(d)4.e. 9/90 

PART VI. EMISSION L-G AND PERFORMANCE STANDARDS 
(' 

e. Radioactive waste may not be burned in an incinerator subject to 
this rule unless the incinerator has been issued a permit or the wiste 
is of such quantity to be exem t in accordance with D artment of 
Health aod ,Rehabilitative Sen?:ces HRS) Rule 1 OD-91 or 1%-104.003, 
F.A.C. 

P 
f. Hazardous waste may not be burned in an incinerator subject to 
ihis rule unless the inanerator .has bao issued a parnit or the waste 

of such quantity to be exempt in accordance mth Department Rule 
yl7-30, F.A.C. 

AU biological- waste indneraior opemtors shall be W e d  by the 
&uipment ~nanufacturer's representatives or another qualified organi- 
zation as to proper operating practices and p r d u r e s .  
of the training program shall be submitted to the artmart for 
approval. The appltcant shall submit a copy of a certi cate verify- 
ipg the satisfactory completion of a Department approved training pro- 
gram prior to issuance or renewal of the opuating permit. The owner 
shall not allow the incinerator to be operated unless it is operated 
by an operator who has satisfactorily completed the required t M i g  
program 



PROCESS WEIGHT LOAOllJG 

The process weight loadings for the various tests were composed of various quantities of 50 pound 
bales of coastal hay bedding material and 40 pound boxes of chicken parts and tissue all as shown 
in the summary and worksheets provided in FIGURE #7. Note, also, that the #2D oil use rate 
is approximately 25 gph (177 Ibsh)  to the secondary burners and up to 25 gph (177 lbs/hr) to tho 
primary burners. 

LBB LBS 
BEbDfNO TI86UB 

200 BOO 

The materials incinerated may be expected to have typical characteristics as follows: 

Coastal Hay Chicken 
BrppiFp Material Parts ~ s s u e  

'Itash, type 0 Pathological, type 1V 

Principal Cornponenu Highly combustible trash Animal solids 

Approximate Composillon 100% trash 100% tissue 

Molsture Content 

Kcal of auxiliary fuel necessary 

Recommended minimum KcaVhr 
burner input pcr pound of waste 4500 

(2800 primary & 
1700 secondary) 









PRIMARY AND SECONDARY TEMPERATURE 

The primary and secondary temperatures for the various tests were derived from multiple manual 
readings of the installed type R thermacouple indicators located in the control panels. The 
summary and recorded data is provided in FIGURE #8. Note that the design temperatures were 
given as 1600°F for the primary and 18OOW for the secondary. 
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SECONDARY SKIN TEMPERATURE 

The secondary skin temperature for the various tests were composed of the average of four 
type K thermocouplts taped to the outside of the horizontal centerline vertically a h v e  each 
of the four supports. l l e  summary and recorded data is provided in FIGURE #9. 

Secondary Skln Temperature in OP 



USDA Animal Import Center 
Key West Florida 

Thermocouple Locations 

x Secondary x 
TC1 

Chamber TCZ 

I Primary 
Chamber 

C 1 
LEFT VIEW 

Secondary 
Chamber 

Primary 
Chamber FEED 



USDA Animal Import Center 
Key West, FL 

Skin Temperature Measurements 

Incinerator 1 

Run 1 

[ Average 101.451 99.091 707.911 103.m 

-a$e Max~mum alue 

Run 2 

1 Average1 748./51 139.92) 1 W s l  141 .q  

p Maximum alue l4ll;95) 

f Averagel 184.081 1 /3.001 110.331 18l.6A 

Maximum alue ITotel AverY Tq 



USDA Animal Import Center 
Key West, FL 

Skin Temperalure Measurements J 
Incinerator 2 

r Average 141.151 14534 

Maximum alue 
p A i  

Run 3 

[ Averaaei 1 136.421 132.381 1 4 ~ ~ x 4  

otal Avera e 
ITMaximum Glue  



USDA Animal Import Center 
Key West, FL 

Skin Temperature Measurements I 
Incinerator 3 

Run 1 

1 Averaqel 113Stll l l W  114.i5l 1 1 6 . q  

y=' Maximum AverY alue 1151'2 

Run 2 

otal Avera e 
Laximum Glue  

. . Run 3 

frota! Max~mum AverY alue 20%q 



VISIBLE EMISSIONS TEST 

The visible emissions tests were conducted in accordance with U.S.E.P.A. Method #9. Ten 
tests were conducted, although ihe 4/6m Incinerator # I -  Run #2 test was an aborted test 
run, due to equipment malfunctions and interruptions and was replaced by a Run #2A 
conducted on 4/8/92. The summary and recorded data is provided in FIGURE #lo. 

MAXIHVH OPACITY 
REQUIREHlNTS FOR 

VISIBLE EMISSIONS E1118810N LIMIT 
17-2.60Otllfall. 

PASS (P) 
OR 

FAIL (F) 

F 
P 
P 

F 
P 
P 

P 
P 
P 





I' t -2- 

11 
ENV~RONMENTAL CONSULT ANTS^ INC. 

MANAGEMENT. ENGINEERING. TESTING . 
7-C€4 W7 62REO. ticWWW, FUXUDA Sr)?4 PHONE (J05) 8624170 

VISIBLE EMISSION OBSERVATION FORM 



I' j-3 k . 
I' 
I' VISIBLE EMISSION OBSERVATION PORM 







I' . . 

,' . . . 
2-2. 

' ENV~RONMENTAL'CONSULTANTS, INC. 
MANACEMWT ENGINEERING. TESTING - 

7 p ~ ~ ~ m * ~ a w v o o o , ~ a 3 0 2 4 * R Y Y J E ( 3 0 5 ) O K Q 1 7 8  ' . 



VISIBLE EMISSION OBSERVATION FORM 



C VISIBLE EMISSION OBSERVATION FORM 
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I' ENV~RON MENTA~ CONSU~TANTS~ INC, 
MANAGEMENT. ENGINEERING . TESTING . 

7 . 9  rrin smn ~auwooq WM s m 4  PHONE (305) 06za7e 



VISIBLE EMISSION OBSERVATION FORM 



AIRFLOW AND RETENTIOIJ TIME 

The incinerator afterburner was measured on March 23, 1992 and found to have an inside 
refractory diameter of 80 inches and an inside refractory length of eleven (11) feet, nine (9) 
inches as shown in FIGURE #I. These dimensions provide for the calculation of the 
afterburner inside volume of 462.98 cubic feet. 

The flue gas volumetric flows were measured and recorded in the various tests. The 
resultant retention lime was derived from the division of the afterburner volume, by the flue 
gas volumetric flow rate to provide the retention'time in seconds. The measured and 
derived data are summarized in FIGURE #11. Note that the design ACFM was given as 
13,000 ACF'M. The actual measured ACFM rates vary from 1.63 to 1.95 times the original 
design ACFM rate. 

FIGURE fll 

.~. - 

CU. Fi. RETENTION 
BlIKt AaL J G E L  VOLUHL TIHE IN SECONDS 

2 23300 386.3 462.98 
3 21200 353.3 462.98 

AVE . 21567 376.1 462.98 



PARTICULATE EMISSIOPdS 

The particulate emissions tests were conducted in accordance with U.S.E.P.A. Method #1 
through #5. Tcn tests were conducted although the 4/6/Y2 Incinerator # I -  Run #2 test was 
an aborted test run, due to equipment malfunctions and interruptions and was replaced by 
a Run #2A, conducted on 4/8/92. The summary and recorded data is provided in FIGURE 

1 1 
1 2 
1 3 
1 AVE 

MAXZXUH PARTICULATE PASS (P) 
P A R T I C U T E  EMISSIONS EMISSION LIHTT OR 

I N  G R . W F .  PER 17-2 .60011) Id~ FAIL ( P L  



I' 
11 
I' 
I( Title of Run 
v 

Meter Correction 
Avg Meter Temp. C Yo 0 2  

Sampling Time 

r Nozzle Diameter 
Avg. Stack Temp. 
Area Of Stack 

C 
Wt. Of Part. 
Number Of Points 
Avg. Sqrt. AP 

USDA ANIMAL IMPORT CENTER 
INCINERATOR 1 

04-08-92 

fl Volume of Gas Sampled 
- 

Molecular Wt. Of St. Gas 

"20 Vapor in  as Stream 

C Avg Stack Gas Velocity 

Volumetric Flow Rate 

I Volumetric Flow Rate 

Particulate Conc. 

Particulate Conc. 

Particulate Mass Rate 

Part Conc. corr to 7% 0 2  

I Percent of lsokinetic 

Run 1 
1 OOlbs/hr 16.00 
IN. H20 -0.1 5 
In. Hg. 31.02 
In. H20 1.786 

0.997 
DEG F '89.1 
O/o 11.1 
% 4.0 
ACF 45.080 
ML 71.5 
MINUTES 60 
INCHES 0.489 
DEG F 1587.4 
SQ. FEET 10.559 
MG 718.0 

2 0 
In. H20 0.364 

Run 2 
16.00 
-0.15 
29.98 
1.788 
0.997 

93.8 
11.6 
4.0 

47.803 
108.0 

6 0 
0.500 

1333.5 
10.559 
424.0 

2 0 
0.338 

RESULTS OF COMPUTATIONS 

SDCF 

LBILB-MOLE 

PERCENT 

FTISEC 

SDCFM 

ACFM 

GRSJSDCF 

GRSIACF 

LBIHR 

GRSISDCF 

RUN 1 

44.981 

28.31 

7.0 

39.9 

6300 

25300 

0.246 

0.061 

13.2 

0.347 

96.57 

ba 

RUN 2 

45.709 

27.99 

10.0 

35.5 

6000 

22500 

0.143 

0.038 

7.3 

0:214 

99.02 

, , .. . 

Run 3 
16.00 
-0.15 
29.98 
1.743 
0.997 

91.3 
13.1 
3.0 

44.518 
148.2 

6 0  
0.500 

1327.0 
10.559 
255.0 

2 0 
0.335 

RUN 3 AVERAGE 

42.761 44.484 

27.46 27.92 

14.0 10.3 

35.5 37.0 

5700 6000 

22500 23433 

0.092 0.160 

0.023 0.041 

4.5 8.4 

0.163 0.241 

96.50 



USDA ANIMAL IMPORT CENTER 
INCINERATOR #2 

04-07-92 

14 ; ; k g ~ u n  Run 1 Run 2 
100 LBS/HR 10.00 9.80 

Static Pressure IN. H20 -0.15 -0.15 
Barometric Pressure In. Hg. 30.02 30.02 
Averaae AH In. H20 1.895 2.014 . ~ ~~ . . ~  ,I ~ete r -cor rec t ion  
Avg Meter Temp. 
% 0 2  fhhz ,M:M;;ed 
Sampling Time 
Nozzle Diameter 
Avg. Stack Temp. 
Area Of Stack 

C 
Wt. Of Part. 
Number Of Points 
Avg. Sqrt. AP 

DEG F 
Of0 

Yo 
ACF 
ML 
MINUTES 
INCHES 
DEG F 
SQ. FEET 

In. H20 

C RESULTS OF COMPUTATIONS 

RUN 1 RUN 2 

f ~ o l u m e  of Gas Sampled SDCF 41.156 46.125 

Molecular Wt. Of St. Gas LBILB-MOLE 28.90 27.57 

H20 Vapor in Gas Stream PERCENT 6.7 11.6 

Avg Stack Gas Velocity FTISEC 

Volumetric Flow Rate SDCFM 

I Volumetric Flow Rate ACFM 

I 
Particulate Conc. GRSISDCF 

Particulate Conc. G R SIAC F 

articulate Mass Rate LBIHR 

Part Conc. corr t o  7% 0 2  GRSISDCF P 
P ercent of lsokinetic 

Run 3 
10.00 
-0.15 
29.98 
1.663 
0.997 

87.9 
15.5 
3.5 

44.902 
115.1 

6 0 
0.500 

1310.9 
10.559 
1123.0 

2 0  
0.321 

RUN 3 AVERAGE 

43.389 43.556 

27.94 28.14 

11.1 9.8 

33.5 35.5 

5600 5833 

21200 22467 

0.399 0.409 

0.106 0.106 

19.3 20.4 

1.01 5 0.728 

99.41 



I' 
I' 
C 
I' Title of Run - 

I' 
Process 
Static Pressure 
Barometric Pressure 
Average AH 
Meter Correction 
Avg Meter Temp. I' % 0 2  

f ;:zg p e .  

C 
Sampling Time 
Nozzle Diameter 
Avg. Stack Temp. 
Area Of Stack 

C Wt. Of Part. 
Number Of Points 
Avg. Sqrt. AP 

C Volume of Gas Sampled 

C 
Molecular Wt. Of St. Gas 

H20 Vapor In Gas Stream 

C Avg Stack Gas Velocity 

Volumetric Flow Rate 

Particulate Conc. 

Particulate Conc. 

Particulate Mass Rate 

Part Conc. corr to 7% 0 2  

INCINERATOR #3 
04-07-98 

C Percent of lsokjnetic 

100 LBSIHR 
IN. H20 
In. Hg. 
In. H20 

DEG F 
Yo 
Yo 
ACF 
ML 
MINUTES 
INCHES 
DEG F 
SQ. FEET 
MG 

In. H20 

Run 1 
6.00 

-0.15 
30.02 
0.758 
0.997 

91.2 
10.5 
5.5 

29.328 
66.0 

6 0 
0.420 

1600.7 
10.559 
756.9 

2 0 
0.313 

Run 2 
6.30 

-0.15 
30.02 
1.400 
0.997 
104.4 
11.5 
8.0 

40.284 
100.8 

6 0 
0.500 

1649.9 
10.559 
715.5 

20  
0.321 

RESULTS OF COMPUTATIONS 

SDCF 

LBILB-MOLE 

PERCENT 

FTIS EC 

SDCFM 

ACFM 

GRSISDCF 

GRSIACF 

LBIHR 

GRSISDCF 

RUN 1 

28.1'44 

28.18 

9.9 

35.1 

5100 

22200 

0.414 

0.096 

18.3 

0.552 

100.06 

RUN 2  

37.81 1 

28.43 

11.1 

36.3 

5100 

23000 

0.291 

0.065 

12.8 

0.429 

95.23 

, . 

Run 3 
6.40 

-0.15 
30.02 
1.355 
0.997 
106.6 

11.5 
6.0 

40.823 
105.1 

60  
0.500 

1677.9 
10.559 
693.0 

20 
0.320 

RUN 3 AVERAGE 

38.166 34.707 

28.1 1 28.24 

11.5 10.9 

36.6 36.0 

.5100 5100 

23200 22800 

0.280 0.328 

0.061 0.074 

12.2 14.4 

0.412 0.465 

97.04 

..., . .  . 



CARBON MONOXIDE EMISIONS 

The carbon monoxide emissions tests were conducted in accordance with U.S.E.P.A. Method 
#lo. Ten tests were mnducted although the 4/6/92 Incinerator #I - Run #2 test was an 
aborted test run due to equipment malfunctions and interruptions and was replaced by a 
Run #2A, conducted on 4/8/92. The summary and recorded data is provided in FIGURE 

1 
2 
3 

AVE 

1 
2 
3 

AVE 

1 
2 
3 

AVO 

FIGURE 513 

mrww 
CARBON MONOXIDE CARBON MONOXIDE LIMIT - 0011)  l d l  

PASS (P) 
OR 

JaxLLrL 
P 
P 
P 
P 

P 
F 
P 
P 

P 
P 
P 
P 



I SUMMARY OF CARBON MONOXIDE TEST RESULTS 

USDA ANIMAL IMPORT CENTER 
KEY WEST, FLA. 
INCINERATOR #1 

- CO (CORR) 0 2  C 0 2  
RUN C C o Cma Cm C Gas PPM % % 

1 45.0 0.0 386.0 384.5 43.4 6 5 11.10 4.00 
3 35.0 0.0 386.0 384.0 33.8 60  11.60 4.00 
4 10.0 0.0 386.0 378.5 9.9 7 13.10 3.00 
AVERAGE 29.0 43.7 

CO(C0RR) = CGas (14(21-(21-%02)) 

Where: 

CGas = Effluent Gas Concentration, Dry Basis, PPM 
- 
C = Average gas concentration indicated b y  

analyzer, dry basis, PPM. 

Co = Average o f  initial and final system calibration 
bias check response tor  the zero gas, PPM 

Cm = Average o f  initial and final system calibration 
gas, PPM 

. . .  

Cma = Actual concentration o f  the upscale 
calibration gas, PPM 

CO(C0RR) = Carbon Monoxide concentration corrected 
t o  7 percent oxygen, ppm 



1 SUMMARY OF CARBON MONOXIDE TEST RESULTS 

USDA ANIMAL IMPORT CENTER 
KEY WEST, FLA. 
INCINERATOR #2 

- CO (CORR) 0 2  CO2 
RUN C Co Cma Cm C Gas PPM % % 

1 20.0 0.0 386.0 382.5 18.6 3 1 10.00 8.00 
2 42.5 0.0 386.0 376.5 42.7 109  12.50 2.00 
3 67.5 0.0 386.0 380.0 66.2 4 4 15.50 3.50 
AVERAGE 42.5 61.1 

CO(C0RR) = CGas (14(21-(21-%02)) 

Effluent Gas Concentration, Dry Basls, PPM 

Average gas concentration indicated by  
analyzer, dry basis, PPM. 

Average o f  initial and final system calibration 
bias check response fo r  the zero gas, PPM 

Average o f  initial and final system calibration 
gas, P PM 

Cma = Actual concentration o f  the upscale 
callbration gas, PPM 

CO(C0RR) = Carbon Monoxide concentration corrected 
t o  7 percent oxygen, ppm 



SUMMARY OF CARBON MONOXIDE TEST RESULTS 

USDA ANIMAL IMPORT CENTER 
KEY WEST, FLA. 
INCINERATOR #3 

- CO (CORR) 0 2  C 0 2  
RUN C C o Cma C m C Gas PPM % % 

1 18.0 0.0 386.0 380.0 17.3 2 5  10.50 5.50 
2 15.0 0.0 386.0 376.0 14.2 2 1 11.50 8.00 
3 10.0 0.0 386.0 376.5 9.6 6 11.50 6.00 
AVERAGE 13.7 17.6 

CO(C0RR) = CGas (14(21-(21-2402)) 

(C - Co) Cma 
CGas = x (1-%co2) 

Cm - Co 

Where: 

CGas = Effluent Gas Concentration, Dry Basis, PPM 
- 
C = Average gas concentration Indicated b y  

analyzer, dry basis, PPM. 

C o = Average of init ial and final system calibration 
bias check response tor  the zero gas, PPM 

C m = Average o f  init ial and final system calibration 
gas, PPM 

Cma = Actual concentration o f  the upscale 
calibration gas, PPM 

CO(C0RR) = Carbon Monoxide concentration corrected 
t o  7 percent oxygen, ppm 



HYDROCHLORIC ACID EMISSIONS 

The hydrochloric acid emissions tests were conducted in accordance with U.S.E.P.A. Method 
#26. Tcn tests were mnducted although the 4/6/92 Incinerator #I  - Run #2 test wa5 an 
aborted test run, due to equipment malfunctions and interruptions and was replaced by a 
Run #2A, conducted on 4/8/92. The summary and recorded data is  provided in FIGURE 

3KLd 

1 
2 
3 

AVE 

1 
2 
3 

AVE 

1 
2 
3 

AVE 

HYDROCHLORIC ACID HYDROCHLORIC ACID LIMIT 
W S S I O N S  I N  LBSfm PER 17-2.60011)161 

PASS (P) 
OR 

FAIL IF) 



BAROMETRIC PRESSURE 
PRESSURE DROP ACROSS ORIFICE 
MEER CORRECTION FACTOR 
AVERAGE DRY GAS METER TEMPERANRE 
GAS VOLUME METERED 
TOTAL VOLUME OF CL SAMPLE 

USDA Animal Import Center 
Key West,  Florida 

CONCENTRATION OF SAMPLE 
CONCENTRATION OF BLANK 
FLOWRATE 
PRODUCTION RATE 

VOLUME OF GAS SAMPLED 
HCI CONCENTRATION 
HCI MASS RATE 
HCI EMISSIONS 
HCI EMISSIONS 

IN. Hg 
IN. HZ0 
DIMENSIONLESS 
OEG. F 
ACF 
ml 
ugml 
udml 
SCCFM 
100 LBSMR 

SDCF 
LBSDCF 
LBSMR 
L W  100 LBS 
PPM 

RUN 1 RUN 2 RUN 3 
30.02 30.02 30.02 
000 0 M 0 00 

RESULTS 1 
RUN 1 RUN 2 RUN 3 AVERAGE 



1 USDA Animal IrnDort Center 1 

GAS VOLUME METERED 
TOTAL VOLUME OF CL SAMPLE 
CONCENTRATION OF SAMPLE 
CONCENTRATION OF B U N K  
FLOWRATE 
PROOUCTION RATE 

VOLUME OF GAS SAMPLED 
HCI CONCENTRATION 
HCl MASS RATE 
HCI EMISSIONS 
HCl EMISSIONS 

RUN 1 

0.0s 
SDCFM 5893 
100 LBSMR 10 

RUN 2 
30.02 
0.00 

1.001 
79.5 

4.102 
34.00 
5.57 
0.05 
5991 

10 

RUN 3 
29.98 
0.00 

1.001 
89.1 

4.103 
78.00 
10.69 
0.05 
5635 

10 

RESULTS ' I 
RUN 1 RUN 2 RUN 3 AVERAGE 

SDCF 3.993 4.033 3.958 3.995 
LBYSDCF 9.74E-07 1.06E-07 4.75E-07 5.185E-07 
LBWR 0.34 0.04 0.16 0.181 
LBW100 LBS 033 0.00 0.02 0.018 
PPM 10.29 1.11 5.02 5.475 



BAROMETRIC PRESSURE 
PRESSURE DROP ACROSS ORlflCE 
METER CORRECTION FACTOR 
AVERAGE DRY GAS METER TEMPERATURE 
GAS VOLUME METERED 
TOTAL VOLUME OF CL SAMPLE 
CONCENTRATION OF SAMPLE 

Key West. Florida 

CONCENTRATION OF BLANK 
FLOWRATE 
PRODUCTION RATE 

VOLUME OF GAS SAMPLED 
HCI CONCENTRATION 
HCI MASS RATE 
HCI EMISSIONS 
HCI EMISSIONS 

IN. Hg 
IN. HZ0 
OIMENSIONLESS 
DEG F 
ACF 

"&"I 
SDCFM 
LBYl  W LBS 

S o w  
LBySDCF 
LBSMR 
LBSHOO LBS 
PPM 

RUN 1 
30.02 
0.00 

1.001 
87.3 
3.968 
70.00 
23.54 

RUN 2 
29.98 
0.00 

1 ,001 
87.7 

4.048 
47.00 
6.58 

RUN 3 
29.98 
0.00 

1 ,001 
80.4 

4.125 
71.00 
73.00 

I RESULTS ' I 
RUN 1 RUN 2 'RUN 3 AVERAGE 
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1. INTRODUCTION 

Sanders Engineering & Analytical Services, Inc., (SEAS) performed a 

particulate, hydrochloric acid, carbon monoxide, oxygen,and skin temperature test on 

the incinerators at the USDA Animal Import Center, Key West, Florida, on April 6- 

8,1992. The testing was performed in accordance with the applicable U S .  

Environmental Protection Agency procedures specified at 40 m, Part 60, 

Appendix A. 

The purpose of the tests was to demonstrate compliance with the rules and 

regulations of the Florida Department of Environmental Regulation, and to meet the 

necessary requirements contained in the permit to operate issued by the Florida 

Department of Environmental Regulation. 

The tests were conducted by Mr. Joseph C. Sanders, Mr. Kevin Kirkendall, and 

Mr. Mike Griggs of Sanders Engineering & Analytical Services, Inc. and were 

coordinated with Mr. Jim Bauch of Southeast Environmental Consultants. Inc. 

The tests were conducted in accordance with the guidelines of the U. S. 

Environmental Protection Agency. Further discussion of the test methods are included 

later in the report. 
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2. SUMMARY AND DISCUSSION OF RESULTS 

The results of the series of tests for Incinerators 1. 2, and 3 are summarized in 

Table I. The completed field data sheets, summaries of the runs, and the equations 

used in the calculations of the results are presented in Appendix A. The skin 

temperature results are presented in Appendix B. The initial and final calibrations of 

the equipment used in the sampling program and other quality control data are 

included in Appendix C. 

During the performance of the second run on Incinerator #I,  there was a 

problem with the closing mechanism of the feed door of the incinerator. This run was 

aborted, and due to the severity of the problem the remaining two runs were 

postponed until April 9, 1992. In the testing on lncinerator #2, there was a problem 

with the feed mechanism which occurred approximately ten (10) minutes into the first 

run. This run was postponed for approximately 30 minutes at which time testing was 

resumed. 
TABLE I: SUMMARY OF RESULTS 

USDA ANIMAL IMPORT CENTER 

KEY WEST, FLORIDA 

INCINERATOR Y1 

INCINERATOR Y2 

INCINERATOR (3 

DER ALLOWABLE 

Partlculate Hydrogen Carbon 
GRSISDCF Chloride Monoxlde 
Con 10 7% 0 2  LBWR PPM 

0.241 0.475 43.7 

0.726 0.181 61.1 

0.465 0.110 17.6 

0.030 4.0 lW.0 
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3. PROCESS DESCRIPTION 

The process consisted of a multi-chambered pathological incinerator for the 

incineration of pathological waste. This waste is designated as Type 4 by the 

Incinerator Institute of America. The secondary chamber contains afterburners for 

control of particulate emissions and complete combustion of the solid and gaseous 

pollutants. 

USDA ANIMAL IMPORT CENTER KEY WEST, FL 
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4. SAMPLE POINT LOCATION 

The sample point locations and outlet duct schematic for the three (3) 

incinerators are presented in Figure 

FIGURE 
SAMPLE POINT LOCATIONS 

USDA ANIMAL IMPORT CENTER 
KEY WEST,FL 

INCINERATORS 1.2,3 

- X X X  X X X  
10 n 

USDA ANIMAL IMPORT CENTER 

Distance From 
mint N u m b  

MOBILE, AL 
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5. PARTlCULATE SAMPLING PROCEDURE (EPA METHOD 5) 

The sampling procedure utilized is that specified in 40 CFR, Part 60, 

Appendix A, Method 5 as modified by the governing regulatory agency.A brief 

description of this procedure is as follows: 

The first impingers were partially filled with 100 milliliters of water. The next 

impinger was left empty to act as a moisture trap, and preweighed silica gel was 

added to the last impinger. The sampling train was assembled, as shown in the 

attached drawing, and leak checked by plugging the inlet to the nozzle and pulling a 

15 inch mercury vacuum. A leakage rate not in excess of 0.02 cubic feet per minute 

was considered acceptable. 

The inside dimensions of the stack liner were measured and recorded. The 

required number of sampling points were marked on the probe for easy visibility. The 

range of velocity pressure, the percent moisture, and the temperature of the effluent 

gases were determined. From this data, the correct nozzle size and the nomograph 

multiplication factor were determined. 

The probe and hotbox heaters were adjusted to provide a temperature of 248 

degrees fahrenheit (& 25). Crushed ice was placed around the impingers. The nozzle 

was placed on the first traverse point with the tip pointing directly into the gas stream. 

The pump was started immediately and the flow was adjusted to isokinetic sampling 

conditions. After the required time interval had elapsed, the probe was repositioned to 

USDA ANIMAL IMPORT CENTER KEY WEST, FL 
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the next traverse point and isokinetic sampling was re-established. This was 

performed for each point until the run was completed. Readings were taken at each 

point and recorded on the field data sheet. At the conclusion of each run, the pump 

was turned off and the final readings were recorded. 

5.1. Particulate Sample Recovery 

Care was exercised in moving the collection train to the sample recovery area 

to minimize the loss of collected sample, or the gain of extraneous particulate matter. 

The volume of water in the impingers was measured, the silica gel impinger was 

weighed and recorded on the field data sheet. The probe, nozzle, and all sample- 

exposed surfaces were washed with reagent grade acetone into a clean sample 

container. A brush was used to loosen any adhering particulate matter and 

subsequent washings were placed into the container. The filter was carefully removed 

from the fritted glass support and placed in a clean separate sample container. A 

sample of the acetone used in the washing was saved for a blank laboratory analysis. 

5.2. Particulate Analytical . Procedures .. 

The filter and any loose particulate matter were transferred from the sample 

container to a clean, tared weighing dish. The filter was placed in a desiccator for a 

least 24 hours and then weighed to the nearest 0.1 milligram until a constant weight 

USDA ANIMAL IMPORT CENTER KEY WEST, FL 
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was obtained. The original weight of the filter was deducted, and the weight gain was 

recorded to the nearest 0.1 milligram. 

The wash solution was transferred to a clean, tared beaker. The solution was 

evaporated to dryness, desiccated to a constant weight, and the weight gain was 

recorded to the nearest 0.1 milligram. 
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PARTICULATE SAMPLING TRAIN 

MOBILE, AL 

USDA ANIMAL IMPORT CENTER 

Manometer 

ometer 

PARTICULATE SAMPLING TRAIN (EPA METHOD 5) 
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6. CARBON MONOXIDE SAMPLING PROCEDURE (EPA Method 10)  

The sampling procedure utilized is that specified in 40 CFR, Part 60, 

Appendix A, Method 10 as modified by the governing regulatory agency.A brief 

description of this procedure is as follows: 

The sample was removed from the stack through a stainless steel probe and 

passed through a 3-way valve and an impinger moisture removal system. Teflon line 

was used to transport the sample through a sample transport pump and a sample flow 

control valve. From this point the sample was routed into a manifold with a bypass 

valve, then to an analyzer sample flow control valve and on to a Horiba Model PIR 

2000 Carbon Monoxide analyzer. The analyzer uses a chopped infer red absorption 

measurement process to provide a voltage analogue output proportional to the 

concentration of carbon monoxide present in the sample. A schematic of the sampling 

train is presented in the attached Figure. 

The instrument was allowed to warm up for at least 30 minutes before it was 

initially calibrated. A high range calibration gas, between 80 to 90 percent of the span 

value, was introduced directly to the instrument. The instrument was allowed to fully 

respond to the calibration gas and the analyzer was adjusted to the correct value. 

Next, a mid- range calibration gas, between 50 to 60 percent of the span, was 

introduced directly to the instrument. Next zero air was introduced directly to the 

instrument to check the zero reading of the instrument. If any of the readings indicated 

USDA ANIMAL IMPORT CENTER KEY WEST, FL 
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a difference of more than &2% of the span, the analyzer was recalibrated. The high, 

middle and zero gasses were then introduced to the system at the 3-way valve. The 

response value for each of these gases was recorded. 

To begin sampling, the Sway valve was switched to allow the instrument to 

sample the stack gas. Twice the system response time was allowed to elapse before 

the chart was marked for the beginning of the run. After the required sampling time, 

the chart was marked for the end of the run. At the end of each run the 9way valve 

was switched to allow introduction of the calibration gas which was closest in value to 

the exhaust gas CO concentration. Zero air was introduced to the system. The zero 

and calibration drift were recorded. If the drift values were greater than *5% of the 

span, the run was invalidated. The sway valve was switched to allow sampling of 

the stack gas, and the next run was begun. This procedure was repeated until all runs 

were completed. 

USDA ANIMAL IMPORT CENTER KEY WEST, FL 



C gas = & - Co) Crna 
(Cm - Co) 

Where: 

C gas = Effluent gas Concentration, dry basis, ppm. 

C = Average gas concentration indicated by the gas analyzer, 
dry basis, ppm. 

Co = Average of Initial and final system calibration responses 
for the zero gas, pprn. 

Cm = Average of initial and final calibration responses for the 
upscale calibration gas, pprn. 

Cma = Actual concentration of the scale calibration gas, ppm. 

SANDERS ENGINEERING & ANAL YTICAL SERVICES MOBILE, AL 

I 

I 

After the tests were completed, the chart recorder data was reduced to give an 

concentration was then corrected for the analyzer zero and span drift using the 
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CARBON MONOXIDE SAMPLING TRAIN 

USDA ANIMAL IMPORT CENTER 

7 nLTER 

M'YSILRE 
R E U W N  
SYSTEM 

CARBON MONOXIDE SAMPLING TRAIN (EPA METHOD 10) 
. . .  
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7. HYDROGEN CHLORIDE SAMPLING PROCEDURE (EPA Method 26) 

The sample procedure utilized was that approved by the U. S. Environmental 

Protection Agency. A brief description of the sampling procedure is as follows. 

The sample train was prepared in the following manner: A knockout 

irnpinger was placed at the beginning of the collection system. 15 ml of 

absorbing ~olution (0.1 N sulfuric acid) was placed in the second and third 

impingers. 15 ml of scrubber solution (0.1 N sodium hydroxide) was placed in 

the fourth and fifth impingers. Preweighed silica gel was added to the sixth 

impinger. The first impingers was then connected by a three-way valve to a 

heated filter. The heated filter was then connected to a heated quartz glass lined 

probe. The temperature in the heated glass liner and box containing the filter 

were maintained at a temperature of 248 degrees F. The train, with the probe, as 

shown in the following schematic, was leak checked by plugging the inlet and 

pulling a 10 inch Hg vacuum. This vacuum was maintained for 30 seconds. If the 

vacuum gauge showed a decrease in vacuum indicating a leak, the sample run 

was voided (see the attached Figure). 

Crushed ice was then placed around the irnpingers. The tip of the probe was 

placed at the sampling site. The pump was started immediately and the flow was 
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adjusted to a rate equal to 2 liters per minute. During sampling, readings were 

taken at five minute intervals. After sixty minutes sampling time had elapsed, the 

pump was turned off, the final readings recorded, the probe removed from the 

stack, and a final leak rate was determined. 

each run, the collection train was moved to the 

7.1. Sample Recovery 

After the completion of sample 

recovery area. The contents of the impingers were emptied into a leak-free glass 

bottle. The impingers and connecting tubes were rinsed with distilled water and 

these washings were added to the storage container. 

7.2. Analytical Procedure 

Upon receipt by the laboratory the liquid level in each sample is checked to 

assure that no spillage has occurred.. The sample is quantitatively transferred to 

a 100-ml volumetric flask and diluted to 100 rnl with water. The chloride ion 

concentration is then determiried by ion chromatograph. A sample of the 

absorbing solution is also analyzed for determination of any background chloride 

present. This value is referred to as concentration of blank. 
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NOMECLATURE 

An = Cross-sectional area of nozzle. ft2 

I f  AS = Area of stack, ft2 

- 

C B,, = Water vapor in the gas stream proporation by volume.(dimensionless) 

Cp = Pitot tube coefficient (dimensionless) 

C Cs = Particulate concentration, grains1SDCF 

C I = Percent of isokinetic sampling 

K, = Orifice correction factor (dimensionless) 

C K, = Pitot tube constant. 85.49 Wsec. [(lbob-mole) (in. Hg) / (OR) (inc. H20)j 112 

= Total amount of particulate matter collected, rng 

I Md 
= Molecular weight of stack gas; dry basis, Ibllb-mole 

M, = Molecular weight of stack gaslwet basis, Ibflb-mole 

Pbar = Barometric pressure at the sampling site, in. Hg 

P, = Meter pressure, in. Hg. 

Pg = Stact static pressure, in. H20 

s t  = Standard absolute pressure, 29.92 in. Hg 

PMR = Particulate mass rate, Ibhr 

Q, = Volumetric flow rate, ACFM 

QS = Volumetric flow rate, SDCFM 

I Tm = Average temperature of meter, OF 

l i  Ts 

= Average temperatur eof stack, "F 



Tstd = Standard t~mperature, 68 O F  

NOTE: Capital T denotes degrees Rankin 

VS = Average stack gas velocity Wsec 

VI, = Total volume of liquid collected in impingers and silica gel, ml 

V, = Volume of gas sample as measured by dry gas meter, ACF 

V, (,I+ Volme of gas sample as measured by the dry gas meter, corrected 
to standard conditions. SDCF 

Vw(std)= Volume of water vapor in the gas sample, corrected to standard 
conditions. SCF 

v" = Volme collected at stack conditions through nozzle, ACF 

Y = Dry gas meter calibration factor (dimensionless) 

E = Emission in Ibslmrn BTU 

AH = ~verage  pressure difference of orifice, in. H20 

AP = Velocity head of stack gas, in. H20 

~ A P  = Average of the square roots of the velocity pressure, in H20 112 

= Total sampling time, minutes 

%C02. %02, %N2, %CO = Number % by volume, dry basis from gas analysis 

KI = 17.64 *Win. Hg 

F = Oxygen based F factor (9820) SDCWmmBTU for bituminous coal) 
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SANDERS ENGINEERING B ANALYTICAL SERVICES, lnc. 

1568 Leroy Stevens Rd. Office: (205) 633-4 120 
Mobile, AL 36695 FAX*: (205) 633-2285 

FIELD DATA SHEET 

R U N  3 
NOZZLE 

CALIBRATION 
PRE POST 

FILTER 
NUMBER 

'i7 

METER READING 

LEAK CHECK 

SYSTEM PITOT 
Pre , Post Pre , Post 

VOLUME OF 
LIQUID WATER COLLECTED 

IMP. 1 IMP. 2 IMP. 3 IMP. 4 

2 

C 9- -sflo BAROMETRIC 

RUN 

NOZZLE 
CALIBRATION 

PRE POST 

LEAK CHECK 
SYSTEM PITOT 

Pre , Post Pre , Post 

VOLUME OF 
LIQUID WATER COLLECTED 

P .  1 IMP. 2 IMP. 3 IMP. 4 

- 
NET N i l  NCi NET 

,AS ANALYSIS STATIC 

1 *'S% - -0, 1 c 
a n y  

'/E 3 2 8  BAROMETRIC 

R U N  3 
NOZZLE 

CALIBRATION 
PRE POST 

FILTER 
NUMBER ' 

METER READING 

LEAK CHECK 

SYSTEM PITOT 
Pre , Post Pre . Post 

VOLUME OF 
LIQUID WATER COLLECTED 

IMP. 1 IMP.2 IMP. 3 IMP.4 

GAS ANALYSIS STATIC - -0. IS 
,a n 

b"/c ; O2 BAROMETRIC 

: o  - %&- 
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CHECK INDICATES TEMPERATURES MEET REQUIRED LIMITS. 



CHECK INDICATES TEMPERATURES MEET REQUIRED LIMITS. 



SANDERS ENGINEERING &ANALYTICAL SERVICES, Inc. 

1568 Leroy Stevens Rd. 
Mobile. AL 36695 

Off ice: (205) 633-4 120 
FAX#: (205) 633-2285 

CHAIN of CUSTODY & LABORATORY ANALYSIS 

COMPPNY WUG--~ mTEdEs 4-7, 6,s;- I 92- 
PLANT sc/ w d ?A- 

f 7 
TEST: M - 5  M - 1 7  

UNIT 1 

UNIT: UNIT: 



SANDERS ENGINEERING & ANALYTICAL SERVICES. Inc 

1568 Leroy Stevens Rd 
Mobile, AL 36695 

Office: (205) 633-4 120 
FAX#: (205) 633-2285 

CHAIN of CUSTODY & LABORATORY ANALYSIS 

GOMPANY 0 5 0 A  &.d&A DATE of TEST 1 -  7, 9 -7L 
PUNT -- TEST: [XI M - 5  ) M - 1 7  

UNIT 2- 
0 Om 

UNIT: A UNIT: 















SANDERS ENGlNEERllVG & ANAL YTlCAL SERVICES MOBILE, AL 

A P P E N D I X B SKIN TEMPERATURE RESULTS 

USDA ANIMAL IMPORT CENTER KEY WEST, FL 



USDA Animal Import Center 
Key West Florida 

Thermocouple Locations 

x Secondary x 
TC1 

Chamber 
T C 2  

Primary 
Chamber 

J 
LEFT VlEW 

x Secondary x 
TC3 Chamber T C ~  

Primary 
Chamber 0 FEED 

RIGHT VlEW 



USDA Animal Import Center 
Key West, R 

Skin Temperature Measurements 

lnclnerator 1 

Run 3 



/ USDA Animal Import Center 
Key West, FL I 

Skh Temperature Measurements 

Incinerator 2 

[T- Average3 
Maxlmurn Value 

Maxlmum elue p' Averve 

Maxlmum aluo r- ""v" 



Animal 
Key West, FL 

Skin Temperature Measurements 
, 
I 

Incinerator 3 

nun I 

Run 3 



SANDERS ENGINEERING & ANAL YTlCAL SERVICES 

- - 

MOBILE, AL 

A P P E N D I X C CALIBRATIONS AND QUALITY CONTROL DATA 

USDA ANIMAL IMPORT CENTER KEY WEST, FL 



ANALYZER CALIBRATION DATA 
for 

CARBON MONOXIDE 

USDA ANIMAL IMPORT CENTER 
INCINERATOR #I 

KEY WEST, FLORIDA 

Source Identification: INC # I  

Span (PPM) 1000 

Absolute Allowable 
Cylinder Analyzer Difference Difference Difference 

Value-) (ppJ& of Soan) (% of S ~ a n l  

Zero Gas 0 0 0 0.0 +-2 

Mid Range 386 386 4 0.4 +-2 

High Range 977 973 0 0.0 +-2 



Analyzer Cal. Response 

Initial 
System Cal. Response 
System Cal. Bias 
System Allowable Bias 

Final 
System Cal. Response 
System Cal. Bias 
System Allowable Bias 

Drift 

Instrument Span 

PPM 

PPM 
%Span 

% 

PPM 
%Span 

?'o 

%Span 

PPM 

INCINERATOR #1 
CARBON MONOXIDE TESTING 

CALIBRATION BIAS & DRIFT DATA 
04-6&9-92 

R U N  1 

Zero Gas Upscale 

0.00 383.00 

R U N  2 R U N  3 

Zero Gas Upscale Zero Gas Upscale 

0.00 383.00 0.00 382.00 



ANALYZER CALIBRATION DATA 
for 

CARBON MONOXIDE 

USDA ANIMAL IMPORT CENTER 
INCINERATOR #2 

KEY WEST, FLORIDA 

Source Identification: INC #2 

Span (PPM) 1000 

Absolute Allowable 
Cylinder Analyzer Difference Difference Difference 

Value IPPM) ReSDonSe lPPMl fi of Soan) l-d 

Zero Gas 0 0 0 0.0 +-2 

Mid Range 386 385 0 0.0 +-2 

High Range 977 977 0 0.0 +-2 



Analyzer Cal. Response 

Initial 
System Cal. Response 
System Cal. Bias 
System Allowable Bias 

Final 
System Car. Response 
System Cal. Bias 
System Allowable Bias 

Drift 

Instrument Span 

PPM 

PPM 
%Span 

% 

PPM 
%Span 

% 

%Span 

PPM 

USDA ANIMAL IMPORT CENTER 
INCINERATOR #2 

CARBON MONOXIDE TESTING 
CALIBRATION BIAS & DRIFT DATA 

R U N  1 R U N  2 R U N  3 

Zero Gas Upscale Zero Gas Upscale Zero Gas Upscale 

0.00 385.00 0.00 380.00 0.00 378.00 

System Cal. Responce -Analyzer Cal 'iasponce 



ANALYZER CALIBRATION DATA 
for 

CARBON MONOXIDE 

USDA ANIMAL IMPORT CENTER 
KEY WEST, FLA. 

Source Identification: INC #3 

Span (PPM) 1000 

Absolute Allowable 
Cylinder Analyzer Difference Difference Difference 

Value 1PPM) ReSDonSe 1PPMJ (PPMI 

Zero Gas 0 0 0 0.0 +-2 

Mid Range 386 387 0 0.0 +-2 

High Range 977 977 0 0.0 +-2 



Analyzer Cal. Response 

Initial 
System Cal. Response 
System Cal. Bias 
System Allowable Bias 

Final 
System Cal. Response 
System Cal. Bias 
System Allowable Bias 

Drift 

Instrument Span 

PPM 

PPM 
%Span 

% 

PPM 
%Span 

% 

%Span 

PPM 

USDA ANIMAL IMPORT CENTER 
INCINERATOR #3 

CARBON MONOXIDE TESTING 
CALIBRATION BIAS & DRIFT DATA 

04-07-92 

R U N  1 RUN 2 RUN 3 

Zero Gas Upscale Zero Gas Upscale Zero Gas Upscale 



Ref. DGM Ser. # 

RUN # 

Y (Ref. DGM) 
Reference DGM 
Gas Vol. lnitial 
Gas Vol. Final 
Meter Box DGM 
Gas Vol. lnitial 
Gas Vol. Final 

Reference DGM 
Temp. 
Deg F lnitial 

Deg F Final 

Meter Box DGM 
Temp. lnitial In 
Temp. lnitial Out 

Temp. Final In 
Temp. Final Out 

P Bar IN. Hg 

Time (sec.) 

Meter Calibration 
Factor (Y) 

Om (C.F.M.) 

Km (Std Pressure) 

DELTA Ha 

INITIAL 
METER CALIBRATION FORM - DGM 

DATE: 01 -1  5-92 Box No. C-133 

1044453 Calibrated By Chris Leitsch 

Average Y (Meter Calibration Factor 
Average Km (Standard Pressure) 
Average DELTA Ha of Orifice 

I 

0.5 

1 .ooo 

910.795 
916.033 

385.500 
390.853 

Avg. 
66 

6 7 

74 
69 

83 
73 

30.24 

780 

0.993 

0.408 

0.740 

1.69 

2 

1 .o 

1.000 

916.173 
921.785 

391.000 
396.71 1 

Avg. 
6 7 

6 9 

82 
73 

8 7 
7 6 

30.24 

600 

1.002 

0.567 

0.724 

1.74 



Ref. DGM Ser. # 

RUN # 

DELTA H (DGM) 

Y (Ref. DGM) 
Reference DGM 
Gas Vol. Initial 
Gas Vol. Final 
Meter Box DGM 
Gas Vol. lnitial 
Gas Vol. Final 

Reference DGM 
Temp. 
Deg F lnitial 

Deg F Final 

Meter Box DGM 
Temp. lnitial In 
Temp. lnitial Out 

Temp. Final In 
Temp. Final Out 

P Bar IN. Hg 

Time (sec.) 

Meter Calibration 
Factor (Y) 

Qm (C.F.M.) 

Km (Std Pressure) 

DELTA Ha 

INITIAL 
METER CALIBRATION FORM - DGM 

DATE: 01-15-92 Box No. C-175 

1044453 Calibrated By Chris Leitsch 

1 2 3 4 5 

0.50 1 .00 2.00 3.00 4.00 

Average Y (Meter Calibration Factor 0.997 
Average Km (Standard Pressure) 0.725 
Average DELTA Ha of Orifice 1.670 



FINAL 

Ref. DGM Ser. # 

RUN # 

DELTA H (DGM) 

Y (Ref. DGM) 
Reference DGM 
Gas Vol. lnitial 
Gas Vol. Final 
Meter Box DGM 
Gas Vol. lnitial 
Gas Vol. Final 

Reference DGM 
Temp. 
Deg F lnitial 

Deg F Final 

Meter Box DGM 
Temp. lnitial In 
Temp. lnitial Out 

Temp. Final In 
Temp. Final Out 

P Bar IN. Hg 

Time (sec.) 

Meter Calibration 
Factor (Y) 

Om (C.F.M.) 

Km (Std Pressure) 

DELTA Ha 

DATE: 04-1 5-92 BOX NO. C-175 

10444453 Calibrated By Kevin 

Average Y (Meter Calibration Factor) 
lnitial Y (Meter Calibration Factor) 
Percent Error 
Average Km (Standard Pressure) 
Average DELTA Ha of Orifice 

Avg. 
8 0 

2 

1.5 

1.000 

535.940 
541.015 

190.660 
195.952 

Avg. 
7 9 

7 9 

7 7 
8 3  

8 0 
8 7 

30.18 

435 

0.960 

0.692 

0.719 

1.71 

Avg. 
7 9 



Ref. DGM Ser. # 

RUN # 

DELTA H (DGM) 

Y (Ref. DGM) 
Reference DGM 
Gas Vol. lnitial 
Gas Vol. Final 
Meter Box DGM 
Gas Vol. lnitial 
Gas Vol. Final 

Reference DGM 
Temp. 
Deg F lnitial 

Deg F Final 

Meter Box DGM 
Temp. lnitial In 
Temp. lnitial Out 

Temp. Final In 
Temp. Final Out 

P Bar IN. Hg 

Meter Calibration 
Factor (Y) 

FINAL I METER CALIBRATION FORM - DGM I 

DATE: -04-1 5-92 BOXNO. C-133 

1044453 Calibrated By Kevin 

1 . .  2 3 

0.1 0.1 0.1 

1 .ooo 1 .ooo 1 .ooo 

Average Y (Meter Calibration Factor) 

Avg. Avg. Avg. 
7 9 7 9 7 8 



DATE: '1-10-92 SIGNATURE: L!!-& 

MAGEHELIC CALIBRATION 

8.00 

10.00 

20.00 

8.10 

10.00 

19.80 



DATE 1-8-92 

MAGNEHELIC CALIBRATION 

Signature: k G =  
\ 

Ser. No. 

Range 
- 

10819- 
DR2 

0-.25 

R1090- 
ZAG18 

0-.5 

R1072- 
2MC5 

0 -25  

R50315- 
EB93 

0 - 2  

I R1062- 
9TA87 

0-5  

30830-  
AM79 

0 - 1 0  



MAGNEHELIC CALIBRATION 
BOX #3 

I RANGE 1 0 - 0.5 1 0-1  I 
'REFERENE READING TAKEN FROM OIL GAGE MANOMETER 

DATE: 1-8-92 
SIGNATURE: 



MAGNEHELIC CALIBRATION 
BOX #5 

I SERIAL NO. fl900723MRRl R901003CD87 I I I 
I RANGE I 0.0.5 1 0 - 2 1  I 



MAGNEHELIC CALIBRATION 

BOX # 460 133 175 

SER. NO. 91127WW137 91 126AM91 IR20208A617 RC11 126YC2 

SIGNATURE: AdA 7+ p l ; L ,  DATE: 1-10-92 

REFERENCE READING FIELD DEVICE READING 
I I I I 



TEMPERATURE CALIBRATIONS - DEGREES FAHRENHEIT 

0 DEG. F 210 DEG. 420 DEG. 630 DEG. 840 OEG. 1050 OEG. 1260 DEG. 1470 DEG. 1680 DEG. 1900 DEG. 

0 210 416 625 834 1046 1256 1463 1673 1893 

2 212 421 631 833 1057 1269 1478 1688 1910 

1 210 41 8 626 836 1049 1920 

1 209 417 626 835 1048 1258 1456 1678 1903 

0 21 1 421 631 839 1050 1259 1470 1680 1900 

0 210 420 631 839 1049 1258 1469 1678 1898 

0 210 4 1 8  630 846 1065 1279 1493 1705 1914 

1 ,209 . 4 1 6  626 84 1 1058 1273 1494 1688 1894 

DATE: 01-10-92 SIGNATURE: 
+ J 

' Reference Device is an Omega Engineering CL505-A calibrated reference thermocouple-potentlometer system 



L0RG:TUDINAL 
TUBE AXIS-' 

T Y P ~  of Iace-wening misalignment that can y u l r  fmm field use or in- 
p.omreonflruct~on of  Type 5 piror tuter These will not affect the bae i lne  value 
Of.Fp(s) long =a, and a2 < lo'-', pf and&.< 5O. r <0.32 c n  (1/8 in.) and w <. 
0.08 cm 11/32 h.1 (citation 11 in Si,:jon 61. 



F i w e  2-7. P r o p a  lhmomuple nlacmrnl l o  pcnent intalme: 
Dt k w e n  0.48 and L?Sm (316 and 3i8 in). 

I . I 

h WPE S'PITOT TUBE 
1 
I 

C 
I 
I - Y 27.62 un (3 i d  ---1 
I 
8 

Figure 2-8. Minimum pitot-szmple probe separation needed to prevent interfsrence; 
Dt betwezn 0.48 and 0.95 cm 13/16 and 318 in.). 



Proper pirar rube. sampling noczle conliguratioo lo pr&e.nl 
aerodynamic inrerfetence; burlonhook. type nozzle: centen a l  nozzle 
and WO! cpen~ng aligned: DI between Q40 and 0.95 cm (3116 and 
3/8 in.). 



APPENDIX B 

Codes 



INCINERATOR STUDY 
USDA-APHIS vs HARRY S. TRUMAN ANIMAL IMPORT CENTER 

APPENDIX B - Codes 

Attached documentation taken from the Florida State Department of Environmental Protection 

(FDEP) Emission Standards. 





--. -. ..-. - -  
A i r  kt (42 0.a.c. 

L .1t.ra.t1v*s fo, rcrclrc*. 
EI ud n l t r w u  oxldts 

est8biiih.d t o  ppiotut publlc hemlth. 
(cl m ~ c a s d . r y  st8nduW rwp an a.blent s tmdanl  

estab1leh.d t o  protest the  pmbllc ue l t a r r  Lacludl th. 
protection of .nlml ud plant Ute, p-rty. v l ~ b i l l t y  
and etmoapherlc claclty. and the  mjoyrcnt ol Life a r t  

pop.fi:'gStat. Ambient A l r  Quallty standardm mans an 
a d l e n t  ntand.rd brtebllshed or adopted by the  Department. 

(15) * ~ p p l i u t l o n  AIU- - me area mere  a coatlnq I s  
appllad by sprayllg. dlpplw, or CLoucoa t l~  techniques. 

(1st -Area ol lnr luenug - An area bhlsh l a  outside thl 
boundary o l  r mnat tn lnun t  o r  a l r  p l l t y  u l n t e ~ n c e  area 
b ~ t  u l t h l r  thb locus ot a l l  polntm tha t  are  LllLy LllomOter~ 
outsI& o t  th*.bop.d.ry of UI. n o ~ t t a i n u n t  o r  a k  q w l l t y  
n l n t u u n c e  area. 

' =A'PI.lt - A  d8rk b r m  t o  b1-k c e w n t 1 t i M  
u t e r i e l  1.01 d, sesl-molld, or ilquld in  eonslsten ) In 
vhlch thr p e d o l a a t l q  constltubnt. are  b i t u n s  a s h  
scmr In nature a. mu& o r  uhlcb am obtained u a ~ e s l d u e  

- 
(191 ~ ~ ~ o h 8 l a ~ o u s  WamL.' - Ay molld was- or liquid 

YaSb vh dl 88T V r U M t  8 EbN& Of hCe&hn t0 hU-S. 
Zb. tam IncLUdU. b8t is not lklW Lo, nmllquld hrrvn 
t1s.p. and bady p u t 8 8  l e b o n t o q  8nl h t e r l n a r y  ua8tm *hlh 
contain b r u u c d h u a b ~ u l  ag.nt.8 dhcaxdad dt8rp.i 

--bunn blood. h u r n  b l e d  pr '3 ust. ard body Llulds. nu 
Lollarlng u a  a l w  i w l a d d r  

<a) Uud a b ~ r b m t  utsrlsls such a s  bandrgu. qauau. 
' 

. o r  m a  mu erutur8t.d. h v l n g  thm pot&ial t o  d r i p  or 
r p t a a  E l u  w ~y t l u ~ a  t roo a r w  such a s  
qSamt1n.a rar.. dsl lurry  -, tra- c.nt.rs, r u g e n c y  
rauu. or autopsy r a M l  

(b) DeVlces mlcb ret8im r l s l b h  blood ndhulng t o  
Inner . u r f a a s  a t t a r  use end r l ~ l n g  much a8 in t ravenaq 
tubing, k . o d i a l  sIs Illterm, and catheters. lladlcsl 
d e r l a e  m d  In &a trw8h.nt oC hepati t is  m vl- o r  h-n 
lnunadef ic1snc~ vir lu  ~ s p u t e d  o r  pbsltlve patients .hall 
be sqrqetad am blohaurdous n s t m ;  md 

(c) other eontamlnatad sol ld  vemte msterla1s uhlch 
represent a sIgnlClcmt r l sk  of InCactlon because they are 
generated i n  s e d l a l  t a c l l l t l e r  which care for raonr 
aofferlnp from d1uas.s requlrlng strkt laolat% c r l t a r l a  
and ilsted trf tho United s t a t e s  Oaportuet or i sa l th  a~ 
(lumn Sar~lCas.  centers lo r  Oiseaae Contral, 'CDC Culdsline 
for Isolatlon'Pt.u(rtlonn i n  noapltals, . J u l y ~ ~ u g u s t  1383. 

( 2 0 )  mBloloqlcal Yamtag - 6011d waste tkst Wses o r  
bas the u p a b l l l t y  o t  causlng dlseasr or lnlectlon and 
Insludar, but In not l in l ted  to, bloharardara hsta. 
d l s u s e d  or dead ~ I m a l s ,  end other u8st88 upab le  of 
t r anmi t t lnq  pathoqens b u r n s  or mlmale. 

fZLi ~Blohqk!el  Y%t. tnclnsratlon ~ s c l l l t y "  - OIU or 
.or. nc m r r t o r s  located on OM o r  more c m t l ~ u ~ ~ s  o r  
adjacent p r o p a r t i n  e I Q  18/8r0 opsrated or u t l l l r sd  t o r  
th. dlsposal o r  treatment o l  b l o l o p l a l  Waste and i s j a r e  
ovnad or o p e r a t d  by Lh. nr punon or by persons under 
c- wnt ro l .  



than 500 pound. pmr autr m s d  solmly f o r  tha Inc5mrat lm of 
dmW a n l u l s  fo r  vhL& a app l i u t l on  Cor p r m l t  
to corvfxuct 1s cvalwd t h m  Oep.rbmt prlor to 
Smptanbu 1, 1992, ahall  c q l y  v k h  thcu rqulraamntm by 
April t ,  1994. m y  UeU fac f l i t  that 18 not US& SO181 
t a r  ~u incineration o( d u d  u;I-1. o r  uy I . C ~ I I ~ ~  vd . 
capaclty qraater UIan.SOa pwndm per h o u  ror wish a . 
eaoplrtm appllcatlon tor a perdt t o  construct is r.cmlvad 
by m a  udpartunt a t t a r  ~ugumt 30, 1919, ly with 
ttmmm &rammu hfon op.rrtion m y  Sk31 oumr 

' f a c l t l t l u  dull amply ulth Unn rmquirmmts by h i y  1, 
1991. fhls -1. dams not w L y  to human reamins fo r  vhlch a 
0- b a t h  u r t i C l o r t a  h.8 bean ismad. that  a r r  dlsposed of 
&-a pu.on 11~-..a PIIPaI. t& p101ldm of Ch8pt.r 470, 
X.V .  

(a) hcil i t ln vlth 8 o p r d t y  equal to or l a a s  t a m  
s* pamd. p r  hour t u o d  sololy fo r  tho l a c h r a t l w  of d u d  

.= "1. 

" a w11. w. h c i 1 l t I u  nrbjmct to t h i a  -1. .ha l l  
I not I n a m t .  U d ~ l 8  URle M Q S d  for b l d l c a l  
or c a r d 1  .rpr.lmt.tlm. l o  othmr mtari.1, lncludlnp 
bioburrdw ...u a s  winad ~n m s  ~?-a.aoo, r.r. c., 
i .L.l& k l.o(a~t.d. 
i 



l k '  I' ='* 
- - 

a c-tiql xwu t o  ~ S O V I ~  to r  a t  1u.t l 1.0 = a c d  
pu r u l d a ~ a  t l r  a t  1600 bsgrws hhranlnl t .  Iba r c t u a l  
opmntlng t o p . r a t u ~  of tba ~COIIAUY (or l a s t )  c h a l b u  
eorbuslccr .OM v l l l  k no l w  than 1400 da9raas Cahrenhdt 
thrwgbout tb. cPbrutia m s  h tba p r l u r y  ehalbar. 
nu p t ' l u y  c&lb.o *Ll not ba cbamad un1a.a th. 
neon4uy (or lamt) cb.rbu ocehratlor xolw temparatura Is 
-1 to ol: g r u t u  tb.n 1400 6.qrw h h n b a l t .  

3. I lr lcwrator tInt L. not usad solaly f a r  the 
l ~ l u r a t i o n  of d u d  a n i n l a  or aoy lnclmrator with r 
up8c l ty  r u t a r  than So0 p d e  per hour sh8ll  op.rato v l th  
a coebr~tfon .om h i o n  t .D.ratura o t  no l a s s  than la00 

~ - - .-.. ..-.- 
~ a l p  Per d v  a b d a r d  cublc foot  of f lu8  qaa, eorrmctd t o  .. -4. 

2. Hydroshlorlc acid (UC1) "~8sl'- .ba l l  hot a-d 
4.0 pou.dr per hour; or  -11 b. r d u d  by 908 by u d q h t  on 
an hwr ly  average h d s .  

(d) h c i l l t l u  vlth a cap.clty grantar than 2000 pam& 
p r  kur. 

1. P8rt lcul l te  m t t e r  as ism lo^ a h s l l  n o t  a x e d  0.020 
grains p r  dry .t.ndard Nbic coot of clue 988, corroctd to 

raaldonca t b a .  
4. Madunlcally ted C a c l l J t l u  m h L 1  incorporata-an a i r  

lock myatr. t o  pravant opanlnq tha Inclnaratoc t o  tha room 
anvIronmant. lh voluma of the lo8dIm s v s h .  a h 1 1  ta 
d u i a e d  to prevent o+e.chuging &r&y issuri.nq sonplate 
umbut lon  of t h e  w t a .  

a. Carbon -Ida ICO) mlulorr ahall  not a r c a d  100 
par ts  per I l l l l o n  by VolM.. dry basim, c o r r u t a d  t o  ?t 0 2  
om an hour1 avaraq. huh. 

6. ~asinmrat ion o r  ignkicm of vast. shall not  b g i n  
u n t l l  tha ~ c p n d a y  (or l a a t  c d u s t l c o  chamber t n p e r a t u r a  
raquk-nt l a  atta1Nad. RL1 a i r  ollutlon control .nd 
contlnu-+s . r ~ . s p m  rn l to rLng  eJp.ant ha11 

I 
opar8tlmal and functloninq p r o p r l y  prlor t o  thm 
lnclluratlon at- iqnlt lon ol rastm and ua t l l  a l l  t h m  vastme 
urn inclnu8t.d. DprLnq 8butdoms. UI. smndary  (or  l p s t )  
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